GENERAL 


Theoretical and Experimental Methods. 
Mechanics (Dynamics, Statics, Kine- 


MECHANICS OF SOLIDS 


Servomechanisms, Governors, Gyro- 


Wave Motion in Solids, Impact 
Elasticity Theory 


lysis 
Rods, "ae Cables, oaioee Elements. 


Structures 

Rheology (Plastic, Viscoplastic Flow) 

Failure, Mechanics of Solid State 

Material Test Techniques 

Mechanical Properties of Specific Ma- 
terials 

Plasticity, Forming and Cutting 


468 


VOL. 11, NO. 9 


MECHANICS OF FLUIDS 
Hydraulics; Cavitation; Transport 
Incompressible Flow; Laminar; Viscous. . 
Compressible Flow, Gas Dynamics 


Turbulence, Boundary Layer, etc. 

Aerodynamics of ae Wind Forces.. 501 
utter, Divergence, se 504 

Propellers, Fans, Turbines, Pumps, etc... 505 

Flow and Flight Test Techniques 


Ballistics, Detonics (Explosions) 

Soil Mechanics; Seepage 

Micromeritics 

Geophysics, Meteorology, Oceanography 519 
Lubrication; Bearings; Wear 520 
Marine Engineering Problems 


Letters to the Editor, 522 
Books Received, 522 





Published Monthly by THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS at Easton, Pa., and edited by Southwest Research Institute 
with the co-operation of Linda Hall Library. 


APPLIED 
MECHANICS 


Under the Sponsorship of 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS © THE ENGINEERING FOUNDATION © SOUTHWEST RESEARCH INSTITUTE @ OFFICE OF 
NAVAL RESEARCH @ AIR FORCE OFFICE OF SCIENTIFIC RESEARCH, (ARDC) © NATIONAL SCIENCE FOUNDATION 

Industrial Subscribers 


AMERICAN MACHINE AND FOUNDRY COMPANY ® THE BABCOCK & WILCOX COMPANY ® BORG-WARNER CORPORATION © CATERPILLAR TRACTOR 

COMPANY © FORD MOTOR COMPANY @® GENERAL DYNAMICS CORPORATION @® GENERAL MOTORS CORPORATION ® M. W. KELLOGG COMPANY 

SHELL DEVELOPMENT COMPANY © STANDARD OIL FOUNDATION, INC. © UNION CARBIDE CORPORATION © UNITED AIRCRAFT CORPORATION 
UNITED SHOE MACHINERY CORPORATION © WESTINGHOUSE ELECTRIC CORPORATION ® WOODWARD GOVERNOR COMPANY 


EDITOR Martin Goiand 
EDITORIAL ADVISORS H.L. Dryden T. von Karman _ S. Timoshenko 


EXECUTIVE EDITOR Stephen Juhasz 


ASSOCIATE EDITORS H. Norman Abramson P. M. Ku 
J. C. Shipman K. Washizu 


ASSISTANT EDITORS . McGrath S. Gardiner L. Graf 
. Lechtman F. Salinas D. Wick 


PUBLICATIONS BUSINESS MANAGER . A. Tucker 


OFFICERS OF ASME .N. Landis, President E. J. Kates, Treasurer 
O. B. Schier, Il, Secretary 


AMR MANAGING COMMITTEE R. B. Smith, Chairman N. M. Newmark 
W. Ramberg R. E. Peterson 
E. Haynes H. Vagtborg 
J. M. Lessells F. J. Weyl 


Editorial Office: APPLIED MECHANICS REVIEWS, Southwest Research Institute, 8500 Culebra Road, San Antonio 6, Texas, U. S. A. 
Subscriplion and Production Office: The American Society of Mechanical Engineers, 29 West 39th St., New York 18, N. Y., U.S. A. 


HOW TO OBTAIN COPIES OF ARTICLES INDEXED: Photocopy or microfilm copies of all articles reviewed ‘n this issue will be provided on request when- 
ever possible. Orders should specify the APPLIED MECHANICS REVIEWS volume and review number; should be addressed to LINDA HALL LIBRARY, 5109 
Cherry St., Kansas City 10, Mo., and be accompanied by a remittance to cover costs. Where desirable, photocopies and microfilm may be obtained by teletype, 
using the number KC334 (call numbers of LINDA HALL LIBRARY). Photocopy costs are 35c¢ for each page of the article photocopied; minimum charge 
$1.25. Microfilm costs include service charge of 50c per article, plus 3c per double page; minimum order, $1.25. (Applicant assumes responsibility for questions 


of copyright arising from this copying and the use made of copies. Copyright material will not be reproduced beyond recognized “fair use’ without consent 
of copyright owner.) 


APPLIED MECHANICS REVIEWS, September 1958, Vol. 11, No. 9. Published Monthly by The American Society of Mechanical Engineers at 20th and Northampton Streets 
Easton, Pa., U. S. A. The editorial office is located at the Southwest Research Institute, San Antonio 6, Texas, U. S. A. Headquarters of ASME, 29 West 39th St., New 
York 18, N. Y., U.S.A. Price $2.50 per copy, $25.00 a year. Changes of address must be received at Society headquarters seven weeks before they are to be effective on 
the mailing list. Please send old as well as new address. . . . By-laws: The Society shall not be responsible for statements or opinions advanced in papers or printed in 
ts publications (B13, Par. 4)... . Entered as second-class matter, January 11, 1948, at the Post Office at Easton, Pa., under the Act of March 3, 1897. @Copyrighted, 1958 
by the American Society of Mechanical Engineers 





APPLIED MECHANICS REVIEWS 


VOL. 11, NO. 9 


MARTIN GOLAND Editor 


SEPTEMBER 1958 


THE PROPAGATION OF STRESS WAVES 
IN VISCOELASTIC SOLIDS 


HERBERT KOLSKY 


INTRODUCTION 


he growing importance of plastics and other high poly- 

mers as engineering materials has led to an increasing 

interest in the mathematical theory of viscoelasticity. 
The linear theory which is based on Boltzmann’s principle of 
superposition has received considerable attention in recent 
years, and the results of the various methods of formulation 
have been ably summarised by Leaderman (1), Alfrey (2), and 
Gross (3). As in classical elasticity, most theoretical work 
has been concerned with quasi-static problems, i.e., problems 
where it is assumed that the forces required to deform the 
specimen are large compared with those required to ac- 
celerate its parts relative to each other, so that inertia need 
not be taken into account. The present survey considers 
theoretical and experimental work where this is no longer so, 
and the problems are those of stress-wave propagation. 

The subject, in addition to providing an interesting field for 
the application of mathematical techniques, is of practical 
importance both to the engineer, who needs to know the 
response of mechanical structures employing viscoelastic 
members (e.g. isolation mounts (4)), and to the physicist, 
who is measuring the stress-strain behavior of polymers at 
high frequencies where the inertia of the test specimen can 
no longer be neglected. Almost all the theoretical work has 
been concerned with linear viscoelastic solids and, since for 
small deformations most high polymers are at least approxi- 
mately linear, this assumption has a considerable range of 
validity. There is, however, room for both experimental and 
theoretical work on the propagation of stress waves of larger 
amplitude, where some novel and interesting results may be 
expected. General discussions of the subject have been 
given by Kolsky (5) and Davies (6). 


SINUSOIDAL WAVES 


One of the simplest types of stress-wave propagation in 
linear viscoelastic solids is that of an infinite train of longi- 
tudinal sinusoidal waves along a slender rod or filament, the 
specimens being sufficiently long for reflection from the op- 
posite end to be negligible. Such an arrangement has been 
used experimentally by a number of workers (7-11) as a 
method of measuring the viscoelastic properties of various 
plastics and rubbers at audio frequencies. 

If at an angular frequency p the particle displacement at 
the driving end of the rod is taken to be A cos ft, at a dis- 
tance x along the rod the particle displacement will be A 


exp (~X%x) cos p(t-—x/c), where & is the attenuation coef- 
ficient and c is the phase velocity. Now & and c may be 
related to the viscoelastic properties measured quasi-static- 
ally and, for linear viscoelastic solids, when the damping is 
not too high, 
1 
c~(E/p)* and &~ p tan 5/2c. 


FE is here the elastic modulus (strictly the amplitude of the 
complex modulus) p is the density, and tan 6 is the loss 
factor, which is equal to the ratio of the imaginary to the real 
part of the complex modulus. Now, for viscoelastic materials, 
E increases with increasing frequency, whereas tan 5 can 
either increase or decrease. Since, however, tan 5 never 
decreases more rapidly than »/c, & is always found to in- 
crease. Thus high frequency waves are propagated with a 
higher phase velocity and are attenuated more rapidly with 
distance than waves of lower frequency. 

In real viscoelastic solids the manner in which the mechan- 
ical properties vary with frequency depends on various mi- 
croscopic and molecular relaxation processes and, in general, 
no simple relations exist for the dependence of c and & on p. 
In order to treat the problem of wave propagation analytically 
a number of simple model solids have been considered. The 
stress relation for these materials is assumed to be similar to 
that of mechanical models composed of perfectly elastic 
springs and viscous dashpots. The simplest are the Maxwell 
solid and the Voigt solid. The former can be represented by a 
spring and dashpot in series, while in the latter the spring 
dashpot are in parallel. A slightly more complicated 
model, sometimes known as the standard linear solid, in- 
volves three parameters. The mechanical representation of 
this involves an additional spring, which is connected either 
across a Maxwell model or in series with a Voigt model. The 
expressions for c and & in such model material are given by a 
number of workers (5), (G6), (8), (11-13). 

For all these models & and c increase with frequency as 
they do for real solids. Quantitatively, however, the agree- 
ment is extremely poor, except over a very limited frequency 
range. Thus in the Maxwell solid c —+0 for very low fre- 
quencies, while for the Voigt solid c —»0 for high fre- 
quencies. In order to describe the mechanical behavior of 
most real viscoelastic materials over a wider frequency 
range, more complicated models containing a number of Max- 
well elements in parallel (or, what is equivalent, a number of 
Voigt elements in series) have to be used. In the limit, a 
continuous spectrum of relaxation elements has to be postu- 


and 
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lated (1), (3), (8). It should, perhaps, be mentioned that, 
while the mechanical behavior of plastics and rubbers can be 
represented by simple models over only a very restricted 
frequency range, some viscoelastic materials of simpler 
molecular structure have been shown by Benbow (14) to 
behave like Maxwell solids over several decades of frequency. 


PULSE PROPAGATION 


For linear viscoelastic solids, Fourier series or integral 
methods may be used to treat pulse propagation problems in 
terms of the response of these materials to sinusoidal stresses. 
One of the earliest investigations of this kind was carried out 
by Thompson (15), who considered the sudden torsion of one 
end of a viscoelastic cylinder of finite length, He assumed 
the stress-strain relation to be that of a Voigt solid. A 
Fourier approach has also been used by Ricker (12) to study 
pulse propagation in Voigt solids. More recently (13) the 
propagation of sharp longitudinal pulses along slender visco- 
elastic rods has been treated by Fourier series, using the 
experimentally determined sinusoidal response of the material 
over a wide frequency range. 

In dispersive media which do not attenuate waves, the 
propagation of sharp pulses may be investigated in a semi- 
quantitative manner in terms of group velocities (16) (17). 
Where attenuation is present, however, the group velocity 
concept must be used with great care, since the change in 
pulse shape results not only from the phase differences 
produced between the separate Fourier components, but also 
as a result of relative changes in amplitude. Thus, in con- 


sidering the propagation of a Heaviside step-function along a 
rod which behaves like a Maxwell solid, it may be shown (18) 
that the head of such a pulse is propagated with the maximum 
phase velocity in the solid; group velocity considerations (6) 


would, however, have led one to believe that the head of the 
pulse would travel at about 1.09 times this value. 

For many problems in pulse propagation, difficulties of the 
convergence and evaluation of the Fourier integrals have led 
a number of workers to adopt alternative treatments, namely 
either the use of transforms or of the method of character- 
istics. 

Lee and Kanter (18) have pointed out that the equation for 
wave propagation in a Maxwell solid takes the same form as 
the telegraph equation and may be solved by the use of Lap- 
lace transforms, They have shown that solutions to boundary- 
value problems in finite rods may then be obtained by a 
method of superposition, A more general treatment by Malvern 
(19) of wave propagation in a time-dependent plastic material 
includes the Maxwell solid as a special case. Malvern has 
used the method of characteristics. 

Transform methods have also been used (20-22) to study 
pulse propagation in Voigt solids. The unrealistic feature 
with these model solids is that the phase velocity increases 
indefinitely with frequency so that the head of a pulse travels 
with infinite velocity. The very rapid decay with distance of 
the high frequency components which constitute this head 
means that from a practical point of view this anomaly is not 
so serious as may at first appear. Morrison (22) has con- 
sidered pulse propagation in materials which behave like 
three-parameter models, and Glauz and Lee (23) have used the 
method of characteristics for treating a four-parameter model. 
This model can be regarded as either two Maxwell models in 
parallel or a Maxwell model and a Voigt model in series. A 
comparison of pulse propagation in the various types of model 
solid has been made by Lee and Morrison (24). 

The extent to which such results can be expected to predict 
the nature of pulse propagation in real viscoelastic solids 
can perhaps best be appreciated by returning to sinusoidal 
waves and seeing how the separate Fourier components of 


the pulse are propagated in the real and the idealized solid. 
As mentioned earlier, most real viscoelastic solids do not 
behave even approximately like Maxwell or Voigt models. 
Three-parameter models can be fitted to give approximate 
agreement over about one decade of frequency and four- 
parameter models give rather better agreement over about the 
same frequency range. Thus, whether or not the pulse shape 
predicted by the use of one of these models reflects the 
behavior for real solids will depend on the original shape of 
the pulse and on the extent to which its high frequency 
components have been removed by passage through the 
material. Models may be expected to be most misleading in 
forecasting the position of the head of the pulse or the 
‘signal velocity’’ in the material, since this will in general 
depend on frequencies well outside the region of fit. 

More general treatments of wave propagation in linear 
viscoelastic solids which do not depend on the assumption of 
idealized model behavior have been given by Charles (25), 
Sips (26), (27), and Berry and Hunter (28). In all these papers 
Laplace transform methods have been used to obtain formal 
solutions of one-dimensional wave propagation in a general 
solid which obeys Boltzmann’s principle of superposition. 
The first two workers (25-27) leave the solutions in integral 
form, Barry and Hunter (28) have considered a wide variety of 
boundary conditions in finite and semi-infinite rods and show 
that their treatment leads to the solutions of Lee and Kanter 
(18) when the ‘‘memory function’’ in the Boltzmann relation is 
taken to be that for a Maxwell solid. 

There appears to have been very little experimental work on 
pulses in viscoelastic solids. Kolsky (13), (29) has studied 
the propagation of sharp pulses produced by the detonation of 
small explosive charges along rods of three polymers. He has 
shown that such pulses assume an asymmetrical shape as a 
result of velocity dispersion and that the shape can be ac- 
curately predicted by numerical Fourier synthesis from a 
knowledge of the response of the polymer to sinusoidal 
stresses. Further, the assumption that tan 5 is small and 
independent of frequency (this is approximately true over a 
wide frequency range for many high polymers and other solids) 
leads to a generalized pulse shape which applies for all such 
materials and all distances of travel. 


THREE-DIMENSIONAL PROPAGATION 


Most of the work so far referred to has been concerned with 
the propagation of plane waves. The corresponding elastic 
problem involves a single elastic constant and the visco- 
elastic problem can be treated in terms of a single memory 
function or of one mechanical model. Three-dimensional wave 
propagation in an isotropic elastic solid, in general, involves 
two independent elastic constants, and the analogous visco- 
elastic problems require two distinct functions to describe the 
mechanical behavior of the solid. Physically, this implies 
that the mechanical behavior of a viscoelastic solid may be 
time-dependent, for dilatational strains as well as for shear 
strains, 

In treating this general problem a number of simplifying 
assumptions have often been introduced. Thus, since the 
shear modulus of many viscoelastic solids (especially rubber- 
like materials) is very much smaller than the bulk modulus, 
the assumption of incompressibility has sometimes been made. 
A second assumption has been that viscoelastic materials 
are perfectly elastic for dilatational strains, while Quimby 
(30) has assumed that, since the same molecular processes 
are involved in shear and dilatational deformation, the visco- 
elastic behavior will be the same for both types of strain. 
There is little justification for either of these last two as- 
sumptions, and more experimental work is required for, 
whereas the general nature of the mechanical behavior of 
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viscoelastic solids in uniaxial deformation is now well estab- 
lished, very few reliable data are available on how volume 
changes enter into the observed time-dependent effects. 

Sips (26), (27) has included such dilatational terms in his 
general formulation. Mattice and Lieber (31) have treated the 
problem of a pressure pulse applied to the interior surface of 
a spherical cavity in a viscoelastic medium on the assump- 
tion that the deformations corresponding to each of the two 
Lamé constants can be represented by Voigt elements, and 
Osterreicher (32) has considered a similar problem in con- 
nection with biophysical applications in the problem of hear- 
ing. This last paper includes some interesting general dis- 
cussions of linear viscoelastic behavior. 


NONLINEAR MATERIALS 


Wave propagation in nonlinear viscoelastic media is of 
interest for two types of problem. On the one hand, the time- 
dependence of the stress-strain curve of some metals when 
stressed beyond the elastic region means chat plastic wave 
propagation can only be interpreted by considering visco- 
elastic effects. It is from this point of view that Malvern 
(19) has approached the subject. On the other hand, the use 
of high polymers as yarns means that they are sometimes 
subjected to sudden large extensions which may approach the 
breaking point of the material (33-36). When most high 
polymers are stretched, the molecular chains of which they 
are composed become oriented along the direction of stretch- 
ing and this results in the tangent modulus increasing with 
strain (9), (37). The situation is thus opposite to that which 
obtains for metals, where plastic wave propagation occurs. 
Large strains here travel at higher velocities than infini- 
tesimal strains, so that shock waves may be built up. The 
large dissipation of high frequencies in many viscoelastic 
materials would be expected to prevent the production of 


sharp shock fronts, but the problem seems one worth investi- 
gating both experimentally and theoretically. 

There is little published experimental work on wave pro- 
pagation in nonlinear viscoelastic solids. Bodner and Kolsky 


(38) have studied stress pulses in lead bars. They have 
shown that although this material is nonlinear even for small 
vibrations, in that the attenuation coefficient is a function of 
amplitude, the pulse shape as predicted by linear theory does 
not differ much from that observed experimentally. 


CONCLUSION 


There is clearly considerable scope for further experimental 
and theoretical work in this field. The increasing accessi- 
bility of electronic computers should enable a number of 
specific problems to be solved for more realistic stress-strain 
relations than have perhaps been used hitherto, and some of 
the simpler problems of wave propagation in elastic solids 
might profitably be extended to viscoelastic materials. Thus, 
in the propagation of extensional stress-wave pulses in 
cylindrical elastic bars, lateral inertia results in the high 
frequency components travelling more slowly than those of 
lower frequency. Viscoelastic effects produce dispersion in 
the opposite sense and it may be of interest to consider pulse 
propagation when both effects are present. A study of the 
reflection and refraction of stress waves in viscoelastic 
solids, one aspect of which has been discussed by O’Neill 
(39), should also provide results of interest to the geo- 
physicist as well as the engineer. 


BIBLIOGRAPHY 


1 Leaderman, H., Elastic and creep properties of filamentous 
materials, Washington Textile Foundation, 1943. 


2 Alfrey, T., Mechanical behavior of high polymers, New York, 
Interscience Publishers, 1948; AMR 3(1950), Rev. 2344. 

3 Gross, B., Mathematical structure of the theories of visco- 
elasticity, Paris, Hermann et cie., 1953; AMR 7(1954), Rev. 1091. 

4 Harrison, M., Sykes, A. O., and Martin, M., Wave effects in 
isolation mounts. J. acoust. Soc. Amer. 24, 62-71, 1952; AMR 5 
(1952), Rev. 1641, and AMR 4(1951), Rev. 4386. 

5 Kolsky, H., Stress waves in solids, Oxford, Clarendon Press, 
1953; AMR 7 (1954), Rev. 418. 

6 Davies, R. M., Seress waves in solids, ‘‘Surveys in Mech- 
anics,’’ G. E. Taylor 70th Anniversary Volume, pp. 64-138, Canr 
bridge University Press; AMR 11 (1958), Rev. 28. 

7 Ballou, J. W., and Silverman, S., Young’s modulus of elastic- 
ity of fibres and films by sound-velocity measurements, J. acoust. 
Soc. Amer. 16, 113119, 1944. 

8 Nolle, A. W., Acoustic determination of the physical constants 
of rubber-like materials, J. acoust. Soc. Amer. 19, 194=208, 1947; 
AMR 1 (1948), Rev. 293. 

9 Hillier, K. W., and Kolsky, H., An investigation of the dynamic 
elastic properties of some high polymers, Proc. phys. Soc. 62, 11l= 
121, 1949; AMR 2(1949), Rev. 649. 

10 Ballou, J. W., and Smith, J. C., Dynamic measurements of 
polymer physical properties, J. appl. Phys. 20, 493-502, 1949; 
AMR 3 (1959), Rev. 1715. 

11 Hillier, K. W., The measurement of some dynamic constants 
and its application to the study of high polymers, Proc. phys. Soc. 
62, 701-713, 1949; AMR 4 (1951), Rev. 244. 

12 Ricker, N., Further developments in the wavelet theory of 
seismogram structure, Bull. seism. Soc. Amer. 33, 197-228, 1943. 

13 Kolsky, H., The propagation of stress pulses in viscoelastic 
solids, Phil. Mag. (8) 1, 693-710, 1956; AMR 10 (1957), Rev. 1022. 

14 Benbow, J. J., The dynamic mechanical properties of some 
organic glasses, Proc. phys. Soc. (B) 67, 120-130, 1954. 

15 Thompson, J. H. C., On the theory of viscoelasticity: a thermo- 
dynamical treatment of viscoelasticity and some problems of the 
vibrations of viscoelastic solids, Phil. Trans. roy. Soc. (A) 231, 
339—407, 1933. 

16 Havelock, T. H., The propagation of waves 
media, London, Cambridge University Press, 1914. 

17 Davies, R. M., A critical study of the Hopkinson pressure bar, 
Phil. Trans. roy. Soc. (A) 240, 375-457, 1948; AMR 2 (1949), Rev. 
988. 

18 Lee, E. H., and Kanter, I., Wave propagation in finite rods of 
viscoelastic material, J. appl. Phys. 24, 1115-1122, 1953, AMR 7 
(1954), Rev. 724. 

19 Malvern, L. E., Plastic wave propagation in a bar of material 
exhibiting a strain rate effect, Quart. appl. Math. 8, 405-411, 1951; 
AMR 4 (1951), Rev. 2372. 

20 Zverev, I. N., The propagation of a disturbance in a visco- 
elastic and viscoplastic bar, Prikl. Mat. Mekh. 14, 295-302, 1950 
(Brown Univ. Translation A 1l-T 12/16); AMR 4 (1951), Rev. 1944. 

21 Eubanks, R. A., Muster, D., and Volterra, E., An investigation 
on the dynamic properties of plastics and rubber-like materials, 
Ill. Inst. Tech. Tech. Rep. no. 1, Contract no. N7, ONR=32911, 
Project No. NR 064369, 1952; see also AMR 8 (1955), Rev. 3652. 

22 Morrison, J. A., Wave propagation in rods of Voigt materials 
and viscoelastic materials with three-parameter models, Quart. 
appl. Math. 14, 153-169, 1956; AMR 10 (1957), Rev. 1358. 

23 Glauz, R. D., and Lee, E. H., Transient wave analysis in a 
linear time-dependent material, J. appl. Phys. 25, 947=953, 1954; 
AMR 9 (1956), Rev. 390. 

24 Lee, E. H., and Morrison, J. A., A comparison of propagation 
of longitudinal waves in rods of viscoelastic materials, J. Polym. 
Sci. 19, 93=110, 1956; 

25 Charles, H., On the wave equation in a hereditary field, Bull. 
Soc. roy. Sci. Liege 20, 195-198, 1951; AMR 4 (1951), Rev. 4392. 

26 Sips, R., Propagation phenomena in elastic-viscous media, J. 
Polym. Sci. 6, 285=293, 1951. 

27 Sips, R., General theory of deformation of viscoelastic sub- 
stances, J. Polym. Sci. 7, 191-205, 191. 

28 Berry, D. S., and Hunter, S. C., The propagation of dynamic 
stresses in viscoelastic rods, J. Mech. Phys. Solids 4, 72-95, 
1956; AMR 9 (1956), Rev. 2464 

29 Kolsky, H., Attenuation of short mechanical pulses by high 
polymers, Proc. 2nd. Int. Congress on Rheology, pp. 79-84, London, 
Butterworths, 1954. 

30 Quimby, S. L., Experimental determination of viscosity of 
vibrating solids, Phys. Rev. 25, 558-573, 1925. 

31 Mattice, H. C., and Lieber, P., 
produced in viscoelastic materials, 
Union 35, 614=624, 1954. 

32 Osterreicher, H. L., Field and impedance of an oscillating 
sphere in a viscoelastic medium with an application to biophysics, 
J. acoust. Soc. Amer, 23, 707=714, 1951; AMR 5 (1952), Rev. 1643. 


33 Scone, W. K., Schiefer, H. 


in dispersive 


On attenuation of waves 
Trans. Amer. geophysical 


F., and Fox, G., Stress-strain 


467 





relationships in yarns subjected to rapid impact loading. Part L 
Equipment, testing procedure, and typical results, J. Res. nat. 
Bur. Stands. 54, 5, 269276, 1955; AMR 10 (1957), Rev. 4044. 

34 McCrackin, F. L., Schiefer, H. F., Smith, J. C., and Stone, 
W. K., Stress-strain relationships in yarns subjected to rapid impact 
loading. Part 2. Breaking velocities, strain energies, and theory 
neglecting wave propagation, J. Res. nat. Bur. Stands 54, 5, 277= 
280, 1955; AMR 10 (1957), Rev. 4045. 

35 Smith, J. C., McCrackin, F. L., and Schiefer, H. F., Seress- 
strain relationships in yarns subjected to rapid impact loading. 
Part 3. Effect of wave propagation, J]. Res. nat. Bur. Stands. 55, 1, 
19-28, 1955; AMR 10 (1957), 4046. 

36 Smith, J. C., McCrackin, F. L., Schiefer, H. F., Stone, W. K., 


Theoretical and Experimental Methods 


(See also Revs. 3418, 3426, 3440, 3472, 3489, 
3531, 3620, 3686, 3752, 3779) 


Book —3391. Cowling, T. G., Magnetohydrodynamics, New 
York, Interscience Publishers, Inc. (Interscience tracts on Physics 
and Astronomy), 1957/58, viii + 115 pp. $1.75 (Paperbound); 
$3.50 (Clothbound), 

Book treats a suggestive topic, viz., the action between the 
flow of gases or liquids and magnetic fields or electrical currents. 
Attractive applications are made by earlier authors on sunspots 
and their origin, the magnetic fields of the sun, the earth and of 
the interstellar space, and so on. Also technical applications are 
suggested, as for instance the generation of extremely high tem- 
peratures, but it has not been possible to bring all that within the 
frame of an interscience tract 

Book is an introduction to magnetohydrodynamics for readers 
who have some knowledge of fundamental differential equations of 
electromagnetics and hydrodynamics. It is a critical survey rather 
than a textbook. 

Many a fancy proposition has appeared in the field of cosmic 
hydrodynamics with very remote possibilities of experimental 
check. It is true that some fundamental equations and their solu- 
tions have been checked through careful and sometimes dangerous 
experiments with mercury and liquid sodium. However, it has not 
been possible to simulate astrophysical conditions. This state of 
matters makes it the more valuable to receive the personal opin- 
ions and views regarding different hypotheses as laid down by an 
authority in this easily read little book. 

The engineer still misses a comprehensive treatise on mag- 
netohydrodynamics but he certainly will find inspiration in this 
book. O. H. Faxen, Sweden 

3392. Hofsommer, D. J., A flux theorem, App/. sci. Res. (B) 6, 
6, 446-448, 1957. 

In the literature some formulas are known which give the total 
flux incident on an area from a surface source. These formulas 
are derived again by aid of a flux theorem which transforms the 
original double surface integral into a double line integral over 
the boundaries of both areas. 

From author’s summary by E., J. Scott, USA 


3393. Plainevaux, J. E., Direct graphical determination of the 
average value of a function (in French), Acad. roy. Belgique, 
Bull. Cl. Sct. (5) 42, 9, 939-949, 1956. 


3394, Bareiss, E. H., and Atchison, S. C., A graphical method 
for the analysis of nonlinear systems under arbitrary transient 


and Towne, Kathryn M., Stress-strain relationships in yarns sub- 
jected to rapid impact loading. Part 4. Transverse impact tests, 
J. Res. nat, Bur. Stands. 57, 2, 83-89, 1956; AMR 10 (1957), Rev. 
4047. 

37 Hillier, 
polyethylene with strain, Brit. J. 
AMR 4 (1951), Rev. 3899. 

38 Bodner, S. R., and Kolsky, H., Stress wave propagation in 
lead, Proc. 3rd. U. S. Nat. Congress of Appl. Mech. 1958, New 
York, Amer. Soc. Mech. Engrs. To be published. 

39 O'Neill, H. T., Reflection and refraction of plane shear waves 
in viscoelastic media, Phys. Rev. 75, 928935, 1949; AMR 2 (1949), 
Rev. 1396. 


K. W., The variation of the dynamic elasticity of 
appl. Phys. 2, 167170, 1950; 


conditions, David W. Taylor Mod. Basin Rep. 990, 35 pp., Mar. 
1957. 

Paper relates to a graphical method for analyzing linear and 
nonlinear systems under arbitrary transient conditions; three 
major types of perturbations are studied: (1) force, (2) accelera- 
tion, and (c) velocity. The method is based on two principal con- 
cepts: (a) the mean value of a function and (b) the transformation 
of a function With these data the method consists of using the 
method of successive approximations. A number of examples are 
given and a comparison with other methods is made. Additional 
information is given in the two appendices, of which appendix A 
gives estimation of optimum time interval and extreme values of 
jisplacement, velocity, and acceleration; appendix B deals with 
the estimation of error in the graphical solutions. The paper is 
illustrated by several calculation sheets and graphical con- 
structions. N. Minorsky, France 

3395. Wintner, A., Ona principle of reciprocity between high- 
and low-frequency problems concerning linear differential equa- 
tions of second order, Quart. appl. Math. 15, 3, 314-317, Oct. 


1957 


3396. Exner, Marie L., Investigation of aperiodic time proc- 
esses with autocorrelation and Fourier analysis, NACA TM 1404, 
26 pp. + 3 tables + 23 figs., Mar. 1958. 

Autocorrelation and frequency analyses of a series of aperiodic 
time events, in particular, filtered noises and sibilant sounds, 
were made. The position and band width of the frequency ranges 
are best obtained from the frequency analysis, but the energies 
contained in the several bands are most easily obtained from the 
autocorrelation function. 

The mean number of zero crossings of the time function was de- 
termined from the curvature of the latter function in the vicinity of 
the zero crossing, and also with the aid of a decimal counter. The 
second method was found to be more exact. 
by L. 


From author’s summary S. G. Kovasznay, USA 


3397. Predale, J. 0., Input-output analysis of mechanisms, 


Prod. Engng. 29, 11, 90-94, Mar. 1958. 


3398. Vitenberg, |. M., and Gluzberg, E. A., Use of electronic 
simulators to solve boundary problems, and algebraic, transcen- 
dental or integral equations, Automation and remote Control 17, 7, 
651-662, 1957 [Translation of Avtomatika i Telemekhanika 17, 7, 
590-601, July 1956. Copies obtainable from Consultants’ Bureau, 
Inc., New York City.] 

Paper shows a method of solving systems of algebraic and 


transcendental equations, integral equations of the second order 
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of the Fredholm type, and boundary problems of linear and non- 
linear ordinary differential equations, making use of electronic 
simulators. The attachments are developed to increase the ef- 
fectiveness of electronic simulators. This reviewer thinks that 
the proposed method is advantageous for solving the equations of 
flutter and exterior ballistics. T. Okamoto, Japan 

3399. Westcott, J. H., Design of multivariable optimum filters, 
Trans. ASME 80, 2, 463-467, Feb. 1958. 

Paper considers in detail a case of multivariable optimum filter 
design which is of engineering interest. This is the problem of 
extracting the best resemblance, in a minimum mean-square-error 
sense, of a message available in differently corrupted forms from 
a number of sources, given the statistical characteristics of 
message and disturbances. The solution is shown to involve an 
essential difference from the familiar case for a single source. 
Other multivariable optimum studies are not, in principle, different 
from the one considered here and consequently require the same 
type of analysis. A numerical example of the design of the opti- 
mum combination of filters for deriving a message from two noisy 
sources is given. From author’s summary 

3400. Hogben, N., A new harmonic integrator, Quart. Trans. 
Inst. Nav. Arch. 99, 2, 171-172, Apr. 1957. 


3401. Kay, E., and Duckworth, E., Linear programming in 
practice, Appl. Statistics 6, 1, 26-40, Mar. 1957. 


3402. Kawai, M., Haruo, U., and Terasawa, T., Table of the 
functions appearing in the problems of the scattering of waves by 
a spherical body, Rep. Inst. Sci. Technol. Tokyo 11, 11, 14 pp., 
1957. 

Numerical table of the logarithmic derivatives of the spherical 
Bessel and Hankel functions is presented in a form which is con- 
venient for the calculation of the scattering of waves by a spheri- 
cal body. The range of the argument x covered by this table is 
from 1.5 to 7.0. From authors’ summary 

3403. Tersenov, S. A., On the asymptotic behavior of natural 
functions of oscillation of thin sloping coverings (in Russian), 
Soobshch. Akad. Nauk. GruzSSR 16, 8, 583-589, 1955; Ref. Zh. 
Mekb, no. 12, 1956. Rev. 8535. 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 3397, 3506, 3507, 3718, 3838, 3858) 


3404. Roberson, R. E., Gravitational torque on a satellite 
vehicle, J. Franklin Inst. 265, 1, 13-22, Jan. 1958. 

Before studying the movement of a rigid body around its center 
of gravity, it will be necessary to estimate the momenta of the ex- 
ternal forces referred to the principal axes of inertia. Author has 
done this for a satellite vehicle considered as a rigid body, de- 
veloping the potential function of the earth—considered as an 
oblate spheroid—by means of the geocentric latitude, distance to 
the satellite, and the tensor of inertia. 

Author concludes that for small angular deviation there is no 
reference system that will remove the moment of exterior forces 
vector; one of the components can be annuled if the satellite is 
of gyroscopic structure. F. R. Marsicano, Argentina 

3405. Leitmann, G., Trajectory programming for maximum 
range, J. Franklin Inst. 264, 6, 443-452, Dec. 1957. 

A method of solution is outlined to determine the angle-of-attack 
vs. time function which yields maximum range of a rocket travel- 
ling in atmosphere. Mathematical deduction is elegant. Equation 


of motion about center of mass is not taken into account, assuming 
optimum angle of attack can be brought about instantaneously by 
mechanism employed. A. Silfverhielm, Sweden 


3406. Nagata, T., The solution of the natural equation of space 
curve with constant inclination, and some of its applications, 


Proc. Sixth Japan nat. Congr. appl. Mech., Univ. of Kyoto, 
Japan, Oct. 1956, 527-530. 


3407. Egerton, B., Spiral and elliptical orbits, J. roy. aero. 
Soc. 61, 558, 422-423 (Tech. Notes), June 1957. 


3408. Wertheimer, A., Note on the limiting velocity of a rocket 
when the mass ratio approaches unity, Amer. J. Phys. 25, 5, 385- 
386 (Notes and discussion), Sept. 1957. 


3409. Beletskii, V. V., Vertical hoisting of a point with vary- 
ing mass in a medium of constant density (in Russian), Prikl. 
Mat. Mekh. 20, 4, 559-560, July-Aug. 1956, 


3410. Washizu, K., On the variational principles applied to 
dynamics problems of elastic bodies, Mass. Inst. Technol., Aero- 
elastic Struc. Res. Lab., no. 189, 43 pp. + 10 ref., Mar. 1957. 

Author derives a generalized principle for dynamic problems of 
elastic bodies analogous to his previous generalization of the 
principle of minimum potential energy for problems in elasticity. 
The new generalized principle for dynamic problems is expected 
to be useful in those problems in which stress calculations, rather 
than displacement calculations, are required. 

H. N, Abramson, USA 


3411. Grioli, G., and Tonolo, A., Dynamically possible motions 
of an asymmetrical body acted upon by forces without potential 
(in Italian), Atti Accad. naz. Lincei R. C. Sci. Fis. Mat. Nat. (8) 
22, 4, 459-463, Apr. 1957. 

If the inertia ellipsoid of a body is a surface of revolution and 
the body is subjected to forces without potential, its motion about 
a rigidly fixed point or about its center of gravity can be treated 
by quadratures. In a previous paper authors derived general 
equations for motion of an asymmetrical body (its ellipsoid of 
inertia has three different principal axes) and showed that regular 
precession of such a body is dynamically impossible. In this 
paper authors deduce that there is possible a class of semi-irregular 
precessional motions with constant precessional velocity but 
variable angular velocity about the spinning axis, and a further 
class of motions not having the character of a precession, 

Z. Horak, Czechoslovakia 


3412. Katamadze, The design of mechanisms with variable 
dimensions of the linkages for given times of arrest of the follower 
in the end position and rate of change of velocity (in Russian), 
Trans. Georg. Polytechn. Inst. no. 34, 31-34, 1954; Ref. Zh. 

Mekh. no. 11, 1956, Rev. 7232. 

The design of quintuply-linked mechanisms is described for 
predetermined periods of arrest of the follower in the end positions 
and rate of change of the velocity thereof (e.g., a yoke or cross- 
head). R. R. Dvali 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3413. Litvin-Sedoi, M. Z., Kinematics of the free movement of a 
right-angled trihedron (in Russian), Vestnik Moskov. Univ. Ser. 
Fiz.-Mat. Estest. Nauk 10, 59-64, Oct. 1955. 


3414. Carrizo Rueda, J. E., The stability of vehicle move- 
ments. I (in Spanish), Cienc. y Tech. 124, 519, 156-173, June 
1957. 
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Research and theories of dynamic stability are reviewed, going 
back to Lagrange, Laplace, Cauchy, Sturm, Lejeune-Dirichlet, 
Zenon, Mach, Previous mathematical analyses are thoroughly 
discussed, especially those introduced by Stolz, Rankine, 
Boulanger, Timoshenko, Longhini. Author develops general 
equations of dynamic stability pertaining to certain mass in mo- 
tion and applies them to vehicles, such as automobiles, conclud- 
ing that the maximum stability of a vehicle in movement is ob- 
tained if the distribution of its mass follows Poinsot’s horizontal 
ellipsoid, 

Further investigations are contained in Part II. 

J. J. Polivka, USA 


3415. Taborek, J. J., Mechanics of vehicles. I Motion of 
wheels; I] Cornering and directional control; III Steering forces 
and stability, Mach. Design 29, 11, 60-65, May 1957; 29, 12, 130- 
135, June 1957; 29, 13, 92-100, June 1957. 

Author presents an analysis of forces affecting stability, steer- 
ing, braking and driving an automobile. Also the geometry, 
kinematics and power requirements of steering mechanisms are 
reviewed. 

Material discussed is drawn mainly from European references 
quoted in the text. The presentation is elementary. It does not 
consider advanced analysis of vehicle dynamics such as de- 


veloped by Cornell Aeronautical Laboratories. 
M. G. Bekker, USA 


3416. Gorelik, A. M., Conditions of stability of motion of an 
automobile (in Russian), Investigation of the stability of an auto- 
mobile (HAMI no. 71), Moscow, Mashgiz, 1953, 26-46; Ref. Zh. 
Mekb. no. 10, 1956, Rev. 6471. 

Motion of an automobile along a curve is accompanied by the 
banking of its chasis and, as a result of the redistribution of the 
weight between the springs, by turning of the front and rear non- 
sectional axes both in the plane of the track and in a transverse 
direction, The turn caused by the movements of the axes and the 
inclination of the wheels is an additional cause of the deviation 
of the automobile from the given direction. 

In the derivation of the equations of motion it is assumed that 
the chassis has three degrees of freedom: displacement of the 
center of gravity in a transverse direction, angle of rotation about 
a vertical axis passing through the center of gravity, and the angle 
of inclination, Using the Rouse-Hurwitz criterion, author obtains, 
in a general form, conditions of stability of motion which later are 
analyzed for particular cases with the aid of numerical values. 
The influence on the stability of motion of certain design pa- 
rameters is shown on graphs, 

Investigations confirmed the view prevailing at the present time 
that an automobile having understeer has a considerable advantage 
in respect to stability as compared with an automobile having 
oversteer. It is desirable that understeer should be obtained by 
choosing the appropriate parameters for the front suspension and 
forward displacement of the center of gravity of the automobile. 

In the first Eq. [18] there is a misprint; the term (B ‘vv, is 

K. S. Kolesnikov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


omitted, 


3417. Alias, G. S., Notes on the ground-run of jet-propelled 
aircraft during landing and take-off, AGARD Rep. 82, 7 pp. + 2 
tables + 15 figs., + appendix, Aug. 1956, 

Equations for ground-run distances on an inclined runway which 
take account of the use of rockets during take-off and reverse 
thrust and braking parachutes during landing are derived in an 
appendix. To improve accuracy, graphical methods (also de- 
scribed in the appendix) are recommended. 


By dividing the ground-run distance by a basic’ horizontal dis- 
tance, a ratio is obtained which may be used comparatively to 
analyze the separate effects of various factors. This method is 
applied to ground-run distances on an inclined runway to examine 
the possibility of using, under special operational conditions, 
sloping bare ground or a part of a main road suitably prepared as a 
‘one-way strip’ for landing or take-off. The effects of various fac- 
tors are discussed. 

Consideration is also given to the problems of the landing 


maneuver for an inclined runway. 
From author’s summary 


Servomechanisms, Governors, Gyroscopics 
(See also Revs. 3394, 3397, 3477, 3504, 3781, 3782, 3857) 


3418. Kalman, R. E., Design of a self-optimizing control sys- 
tem, Trans. ASME 80, 2, 468-478, Feb. 1958. 

Author treats the problem of building a new machine which ad- 
justs itself automatically to control an arbitrary dynamic process, 
presenting in detail the design of a small computer which acts as 
such a machine. A set of equations describing the machine is de- 
rived. An appendix gives the detailed derivation of this complete 
set of equations characterizing the self-optimizing controller in 
the special case when n = 2. The characteristics of this com- 
puter, which was constructed in 1954/55, are given. 

The paper is discussed by R. L. Curl, who remarks on diffi- 
culties of determining the process-transfer function. 

D. Raskovic, Yugoslavia 


3419. Oldenburger, R., Algebraic approach to design of auto- 
matic controls, Trans. ASME 80, 2, 433-443, Feb. 1958. 

The solution of linear problems in automatic control is generally 
reduced to the study of ordinary differential equations and thus to 
algebraic characteristic equations. Paper is concerned with 
methods for quick solution of such equations. For finding the 
largest real root, a synthetic right-to-left division is used. Com- 
plex roots are approximated initially from a quadratic following 
immediately from the equation. An example dealing with the de- 
sign of an aircraft gas-turbine governor is given. Author prefers 
these analytical methods to the frequency-response and root-locus 
methods. In the discussion a simplified frequency-response 
method has been presented by Kan Chen. 

A. I. van de Vooren, Holland 


3420. Grensted, P. E. W., Analysis of the transient response 
of nonlinear control systems, Trans. ASME 80, 2, 427-432, Feb. 
1958. 

Author presents an approximate analytical method for deter- 
mining the transient response of a nonlinear system. This new 
method is an extension of the ‘‘describing-function’’ method which 
has found wide use in approximately determining steady-state 
sinusoidal response of a nonlinear system. Thus the approxima- 
tion of the author’s method seems most plausible in the lightly 
damped systems, although he has achieved successful correlation 
in systems not lightly damped. Author’s method is applicable to 
second-order systems with more than one nonlinear element. 

Basic approximation is to consider the fundamental frequency com- 
ponent of the response of a nonlinear element for a damped sinus- 
oidal input. V. B. Haas, Jr., USA 

3421. Kaufman, A. B., Measurement of natural frequency, 
Instrum, and Automat. 30, 12, 2266-2269, Dec. 1957. 

Paper clarifies the terms natural frequency and resonant fre- 
quency. It recommends the use of the phase-frequency diagram for 
determining the natural frequency of systems with rather large 
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damping (4 > 0.6), because then the common methods, based on 
measuring amplitude or number of oscillations, fail. Simple ex- 
perimental techniques for determining the 90-degree phase shift 
between response and excitation are described. 

H. Bergh, Holland 


3422. Babister, A. W., Determination of the optimum response 
of linear systems (zero displacement error systems), Quart. J. 
Mech, appl. Math. 10, 4, 504-512, Nov. 1957. 

Paper shows that a design based on minimizing the integral- 
squared-error response L to a step function disturbance has a 


lightly damped oscillatory response; however, this minimum L is 


fairly flat for perturbation of the design parameters about the mini- 
mum. By further considering the integral-squared-error-derivative 
L,, design parameters are chosen in the flat L range to also ob- 
tain a smaller value of L,. The result is a design with almost 
minimum integral-squared-error that does not have the undesirable 


lightly damped oscillatory response. 
V. B. Haas, Jr., USA 


3423. Gopp, Yu. A., An application of the D-subdivision opera- 
tion for the purpose of plotting root loci and investigating the per- 
formance of automatic control systems, Automation and remote 
Control 17, 9, 877-885, 1957 [Translation of Avtomatika i Tele- 
mekhanika 17, 9, 789-799, Sept. 1956. Copies obtainable from 
Consultants’ Bureau, Inc., New York City.] 

The D-subdivision operation is utilized for plotting families of 
curves which are a representation of straight lines that are paral- 
lel to the imaginary axis. This makes it possible to compute root 
loci (which are understood to mean the curves representing the 
variation of the real and the imaginary portions of the roots of the 
characteristic equation in functions of varying parameters); it also 
permits optimum values of parameters, assuring that the specified 
quality of the transient response will be achieved. The method is 
illustrated by a numerical example. 

From author’s summary by J. N. Aguirre, Argentina 


3424, Krasovskii, N. N., On the asymptotic stability of systems 
with after effect (in Russian), Prik/. Mat. Mekh. 20, 4, 513-518, 
July-Aug. 1956. 

Two criteria for asymptotic stability of a system with after 
effect are given, also two examples. These criteria will be useful 
in investigation of stability of undisturbed motion when the equa- 
tions of disturbed motion contain terms in which after effects are 
considered. M. Kataoka, Japan 

3425. Trunk, E. G., Combined closed- and open-loop presenta- 
tion, Control Engng. 5, 2, p. 92, Feb. 1958. 


3426. Thal-Larsen, H., Correlation functions and noise pat- 
terns in control analysis, Trans. ASME 80, 2, 479-489, Feb. 1958. 
Author discusses computational and experimental methods for 
investigating operating characteristics of linear controlled process 
systems or disturbances to such systems under normal operating 
conditions. Methods used are approximate finite time adaptations 

of the known statistical fact that the cross-correlation function 
between disturbance and response is equal to the convolution of 
the system impulse response function with the autocorrelation 
function of the disturbance. Reviewer feels that author should 
have made a clearer distinction between the statistical concept of 
stationary random process and the practical concept of arbitrary 
process. Extensive discussions by T. P. Goodman, O. J. M. 
Smith and Y. Takahashi are included. 

R. M. Stewart, USA 


3427. Hochschild, E. F., Dynamic study of an experimental 
pneumatic process-pressure transmitter, Trans. ASME 80, 2, 497- 
504, Feb. 1958. 


A dynamic analysis and synthesis study of a highly accurate 
pressure-measuring instrument is presented. Emphasis is placed 
on methods, techniques, and the experience gained during the 
course of the investigation. Use of network theorems and the 
mobility method permits a simple analysis of a complex mechani- 
cal-pneumatic device. The effects on the transmitter resulting 
from tubing load are treated in detail. An electronic analog simu- 
lation, incorporating a transmitter nonlinearity, is used in the 
final synthesis for obtaining the required dynamic performance. 
Experimental and calculated frequency responses are compared 


and excellent correlation is shown. 
From author’s summary 


3428. Stallard, D. V., Single vane, hydraulic servomotors and a 
hydraulic damper, ASME Ann. Meet., New York, N. Y., Dec. 1957. 
Pap. 57-A=-217, 22 pp. 


3429. Gibson, J. E., Tuteur, F. B., and Mapes, T. J., A new 
hydraulic servo valve for pulse-length-modulation operation, ASME 
Ann. Meet., New York, N. Y., Dec. 1957. Pap. 57-A-128, 5 pp. 


3430. Harned, J. L., Recording instruments for dynamic 
measurements, Prod. Engng. (Design Digest Issue) 28, 15, A4-A7, 
Oct. 1957. 


3431. Schink, H., On the electro-pneumatic control of steam 
generators (in German), Brennsto{{-Warme-Kra/t 9, 11, 523-527, 
Nov. 1957. 

The electro-pneumatic control of steam generators is treated and 
some directions are given for its design. The transient behavior 
of a three-term water level control is discussed and particular em- 
phasis is given to the economy of boiler operation with regard to 
feed-water control. There are some examples for the application 
of disturbance quantities in the temperature control of superheated 
steam, and suggestions for the dimensioning of the cooling-water 
valve characteristic. Finally author describes the use of electro- 
pneumatic reference value setters for fuel and air supply and es- 
pecially the air control for the combustion chamber of a dual slag 
tap furnace. From author’s summary 

3432. Moncher, F. L., Hydraulic component and system con- 
siderations for high Mach flight, ASME Ann. Meet., New York, 
N. Y., Dec. 1957. Pap. 57-A-223, 11 pp. 


3433. Bane, W. T. and Ream, N., Automation of experimental 
tests on a gas turbine, Journal of Electronics and Control 3, 6, 
595-630, Dec. 1957. 


3434. Hermann, P. J., Design analysis of a helicopter rotor- 
speed governor, ASME Ann. Meet., New York, N. Y., Dec. 1957. 
Pap 57-A-210, 18 pp. 

This paper describes the analytical techniques and results of 
the design analysis of a helicopter rotor-speed controller. The 
rotor-speed control is to be obtained by a throttle-position regu- 
lator, and the system is to operate automatically in hovering and 
forward flight. Analysis techniques include frequency-response 
and analog-computer studies. A novel feature of the helicopter 
dynamics equation is the presence of a rotor-speed degree of free- 
dom. 

From author’s summary by J. N. Aguirre, Argentina 


3435. Halle, K., The block-type power plant seen as a feed- 
back control unit (in German), Brennsto/{-Warme-Kraft 9, 11, 548- 
555, Nov. 1957. 

In the course of the technical development of steam power 
plants the individual generating blocks have grown together to a 
unit with respect to their connecting scheme. They should also 
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become a unit from the viewpoint of control technics. The basic 
difference between this arrangement and the busbar-type power 
plant comes from the fact that, in the block-type station, turbine 
and boiler can be controlled commonly and simultaneously. Design 
and principle of such a block unit control is described showing 
the difference between Benson and drum-type boiler. The limits 
for the controllability of the block unit are given by the storage 
capacity of the boiler or by the permissible thermal stresses in the 
turbine, and sometimes by the type of operation (floating pressure). 
The utilization of storage capacity will render an effective im- 
provement for all these conditions. In conclusion, the activation 
of block-type and busbar-type power plants for the control of inter- 
connected power systems is discussed. 

From author’s summary 


3436. Schroeder, G., Load-frequency control (in German), 
Brennsto{{-Warme-Kraj/t 9, 11, 528-530, Nov. 1957. 

The interconnected operation of power plants requires that all 
plants connected to the system should partake the load changes if 
possible. The overflow control used in modern high-pressure 
plants, however, is not adapted to comply with these demands. 
Nevertheless it becomes possible that these plants partake the 
load changes if the furnace output of the boiler is controlled by a 
frequency-dependent quantity. To increase the rate of load change 
the storage capacity of the boiler can be activated to a predeter- 
mined degree by set point changes of the overflow controller. 
This gives an essential support in maintaining the temperature of 


the superheated steam. From author’s summary 


3437. Nomoto, A., and Koike, T., Synthesis of bilateral servo- 
mechanism for manipulator, Proc. Sixth Japan nat, Congr. appl. 
Mech., Univ. of Kyoto, Japan, Oct. 1956, 437-441. 


3438. Kadymov, Ya. B., The investigation of a well as the auto- 
matic control object when turbine drilling is used (in Russian), 
Automation and remote Control (USSR) 17, 12, 1070-1080, Dec. 


1%6. (Consultants Bureau Translation Avtomatika i Teleme- 
khanika \7, 8, 1207-1219.) 

A method for drilling holes in rocks is considered. A bit placed 
at the end of an axis rotates, while the tube surrounding the axis 
does not rotate. The vertical velocity of the bit is controlled by 
the axial load either at the top or at the bottom. The variation 
of this load is considered for hard and soft rocks. Stability 
diagrams of the system, which give the gain as a function of the 
time required for a signal to propagate along the drilling tube, are 
presented. A. I. van de Vooren, Holland 
Translation Courtesy Consultants Bureau, Inc. 
Translated copies may be purchased from above source 


3439. Mayranovsky, D. |., Bit feed control in drilling wells with 
cutting motors (in Russian), Automation and remote Control (USSR) 
17, 10, 981-991, Oct. 1956. (Consultants Bureau Translation 
Avtomatika i Telemekhanika 17, 10, 880-889.) 

Author develops the mathematical theory of bit feed contro! units 
used in the drilling of wells. Two cases are treated. The one 
deals with cutting motors for which the inertia may be assumed to 
be infinite and the other concerns such motors for which the in- 
ertia is taken to be finite. Control parameters for stable opera- 
tion are determined. It is assumed that the rate at which the bit 
advances is proportional to the power in the shaft of the cutting 
motor, and that the moment on the shaft of the cutting motor is pro- 
portional to the pressure on the cut. Author investigates the use 
He 


also investigates a servomechanism that controls the feed rate by 


of a servomechanism which maintains the feed rate constant. 


automatically maintaining a constant pressure upon the cut. Paper 


concludes with a discussion of methods of maintaining the maxi- 
mum Cutting rate with a cutting motor of finite inertia. 

R. Oldenburger, USA 

Translation Courtesy Consultants Bu, Inc. 

Translated copies may be purchased {rom above source. 


Vibrations, Balancing 
(See also Revs. 3403, 3421, 3639, 3810, 3851) 


3440. Ehrmann, H., Extension of periodical solutions of certain 
nonlinear differential equations in the vibration field (in German), 
Arch, rat. Mech. Analysis 1, 2, 124-138, Sept. 1957. 

Paper is the extension of an earlier one [Math. Ann. 134, p. 167, 
1957] dealing with the existence of solutions of boundary problems 
of nonlinear second-order differential equations. Here the exist- 
ence of periodical solutions of equations of the type ¥ + ++ = cos wt 
is discussed and in particular it is shown when subharmonic solu- 
tions [x (t + kT) = x(t), with T = 27/a, k > 2] are to be expected, 

K. Marguerre, Germany 


3441. Kerley, J. J., Jr., Natural frequencies of beams and 
design for shock and vibration, Prod. Engng. (Design Digest 
Issue) 28, 15, F34-F35, Oct. 1957. 


3442. Plass, H. J., Jr., Damping of vibrations in elastic rods 
and sandwich structures by incorporation of additional visco- 
elastic material, Proc, Third Midwestern Conf. on Solid Mech., 
Univ. of Mich., Apr. 1957, 48-71. 

Paper derives equation of dynamics of composite structures 
consisting partly of monogeneous elastic material and partly of 
viscoelastic material characterized by combination of Kelvin and 
Maxwell idealizations. Longitudinal and bending vibrations for a 
coated rod and shear and bending vibrations of a sandwich are 
considered, leading to third- and fifth-order equations. Numerical 
examples are presented and effective damping factors are calcu- 
lated and plotted to demonstrate effectiveness of such structural 
elements as vibration dampers. 

Paper represents welcome addition to theory of this type of 
configuration; to make this technique of analysis more meaningful, 
considerable additional experimental information about behavior of 
viscoelastic materials would be highly desirable. Also, the effect 
of slippage at interfaces of composite structures, which may be 
expected to add to damping effect but has been neglected so far, 
would seem worthy of study. G, A. Nothmann, USA 

3443. Snitko, N. K., Longitudinal vibrations of bars with dis- 
tributed mass in the presence of elastic flexibility of the ends (in 
Russian), Vopr. dinamiki i dinamicheskoi prochnosti no. 3, Riga, 
Izd-vo Akad. Nauk LatvSSR, 1955, 75-85; Ref. Zh. Mekh. no. 1, 
1957, Rev. 982, 

A solution of the problem is shown for the specific longitudinal 
vibrations of a bar of constant section with an evenly distributed 
mass, by the method of original parameters, Examples are ex- 
amined for a bar with both ends free, for a bar with one end free 
and the other fixed, and, finally, the case of a bar having one end 
free and the other with an elastic link, In the more general ar- 
rangement (elastic bonds in the span, distributed and concentrated 
masses, and so forth) the problem was solved by the abstractor 
[56, nauch, tr. Vses, akad, zh.-d. transp., (II). Moscow, 1940, 
219-252]. Then an approximate expression is given for the 
vibration frequency of a pile, which is regarded as the imponder- 
able bar, possessing the reduced mass of the piles at the upper 
end; an expression is established for the given reduced mass and 
it is emphasized that the coefficient of reduction of the mass in 
the process of driving in of the pile must be taken to be variable. 
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The general scheme is noted of the vibration-impact evaluation of 
the sinking of the pile, within the framework of the linear theory. 
N. I. Bezukhov 

Courtesy Referativnyi Zhurnal, USSR 

Translation, courtesy Ministry of Supply, England 


3444. Maksimadzhi, A. |., Influence of longitudinal deformation 
on the transverse vibrations of a freely supported beam (in Rus- 
sian), Trudi Tsentr. n.-i in-ta mor. flota 1, 1, 64-73, 1955; Ref. 
Zh. Mekb. no. 1, 1957, Rev. 983. 

An investigation is made of the frequency of the free transverse 
vibrations of a beam, the ends of which have immovable joints. A 
study is also made of the influence of compression and tension 
forces. The problem is solved by means of the energetical method, 
In the expression for the potential energy, apart from the energy of 
deflection, account is taken of the change in the compression 
energy owing to the deformation of the axial line during vibration. 
The use of the law of the conservation of energy leads to a non- 
linear differential equation of the first order, with separate 
variables. Coefficient 8, determining the influence of longitudinal 
deformations on the frequency of the transverse vibrations, depends 
on the geometrical characteristics of the beam, the original 
amplitude, and the original longitudinal force. A graph of coef- 
ficients 8 is given and a numerical example. It is shown that the 
evaluation of the immovability of the joint supports has a practical 
significance when vibration in sufficiently flexible beams and 

I. Ya Belotserkovskii 
Courtesy Referativnyi Zhurnal, USSR 


plates takes place. 


Translation, courtesy Ministry of Supply, England 


3445. Gumenyuk, V. S., Determination of the frequency of free 
oscillations of orthotropic plates (in Russian), Dop. Akad. Nauk 
URSR no. 1, 39=41, 1956; Ref. Zh. Mekb. no. 1, 1957, Rev. 970. 

The lattice method is used to solve the title problem. The 
fundamental frequency for freely supported orthotropic plates is 
determined in the form of a rectangle or an equilateral triangle. 
It was established that even in the case of a coarse pitch lattice 
the lattice method can give results close to the accurate ones, 
General considerations are advanced for the determination of the 
fundamental frequency of plates in the shape of a trapezium, 
parallelogram, hexagon and others, when clamped along their 
edges in different ways. A. S. Kosmodamianskii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3446. Yatsenko, G. P., Free vibrations of disks parabolic in 
profile (in Russian), /zv. Kievsk. politekhn. in-ta 18, 117-128, 
1955; Ref. Zh. Mekh. no. 1, 1957, Rev. 975. 

A solution is given for the problem of free transverse vibrations 
of disks, symmetrical in relation to the center line, the thickness 
varying along the radius according to principle of powers, 
Examples are examined. V. N. Geminov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3447. Stanisic, M. M., On the eigenvector direction of turbo- 
blading with lashing wire, ]. aero. Sci. 24, 2, 139-141 (Readers’ 
Forum), Feb. 1948. 

The direction of vibration is calculated for turbine blades 
which are interconnected with one lashing wire. This direction is 
shown to coincide in a few cases with the direction of the axis of 
the maximum moment of inertia of the blades. 


M. Botman, Canada 


3448. Johnson, M. W., and Reissner, E., On transverse vibra- 
tions of shallow spherical shells, Quart. appl. Math. 15, 4, 367= 
380, Jan. 1958. 


Authors derive the expressions for calculating the frequencies 
of transverse vibration of shallow shells of constant thickness in- 
cluding the membrane and bending forces. This is done by re- 
ducing the partial differential equations to ordinary differential 
equations by assuming that the circumferential variation in trans- 
verse motion is sinusoidal; /(cos n@). The solution of these equa- 
tions requires ordinary and modified Bessel functions of the first 
and second kind of order n. Three distinct solutions are presented 
for the singly connected body: for n = 0, n=1,n 22. Calculated 
results are included for various combinations of ring and diametral 
nodes. These results are then compared with similar results de- 
rived from circular plate and membrane theory. The relative im- 
portance of shell height and nodal combinations in the determina- 
tion of natural frequencies is thus exposed. In closing, authors 
make an enlightening comparison of the bending and extensional 


energies for the nodal configurations studied. 
A, Rubio, USA 


3449. Yanguarazov, Sh. Kh., Approximate solution of the prob- 
lem of the oscillations of part of a shell, elastically supported 
along the rectilinear edges and rigidly fastened along the curvi- 
linear edges (in Russian), Tr. Sredneaz. un-ta no. 37, 191-198, 1954; 
Ref. Zh, Mekh. no. 1, 1957, Rev. 966. 

This is an attempt to determine, by the energetical method, the 
specific frequency of the oscillations of part of a cylindrical 
sheath, firmly fastened along the arcs and supported by compo- 
nents on the beam, operating under deflection. It is assumed also 
that concentrated loads are attached to the shell. Calculations 
are made for the potential and kinetic energy of the oscillating 
system, and from Lagrange’s equations a determination is made of 
the frequency of the specific oscillations. But the kinetic energy 
of the beams is not taken into account. The oscillation form, for 
instance, for the transformation along the generatrix can be ex- 


pressed as 


oo 


u= 


= _ 2mn | 2dnn 
A sin —— x sin —— 
mn 1 - 


4 


m=1 n=1,3,5 


where 2/ is the length of the generatrix; % is the central ang!e, 
corresponding to the part of the shell being examined; x, ~ are the 
flow values of the coordinates. 

By analogy, the tangential and normal transformations are ob- 
tained, 

Adopting such a form to express the oscillations, when there is 
one half-wave distributed along the length of the shell, is impossi- 
ble, and those oscillations which the author designates as basic 
in tone (m = 1, n = 1) will have a sufficiently complicated form. 
The question of oscillations of minimum frequency is not gone 
into. References to works carried out after 1949 are not included. 

V. E. Breslavskii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3450. Sedille, M., Some remarks for the estimation of exciting 
forces in vibrations of turbine blades (in French), 9th Congrés in- 
tern. Mecanique appl., Univ. Bruxelles 1957, 1, 419-428. 


3451. Belouss, A. A., The oscillations and static stability of 
two- and three-dimensional frames (in Russian), Analysis of three- 
dimensional frames, no. 3, Moscow, State Pub. Off. for Lit. on 
Constructional Engineering and Architecture, 211-264, 1955; Ref. 
Zh. Mekh, no. 10, Rev. 6923. 

An analysis is made of the oscillations of beam and frame struc- 
tures when individual elements experience both transverse and 
longitudinal loads, The influences of rotation of the transverse 


sections and the shearing forces are considered. 
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In the first instance, the oscillations of a deep beam are ex- 
amined for the case of longitudinal and transverse bending. The 
solution is found by the method of initial parameters, and a matrix 
of 16 influencing functions is obtained, representing partial solu- 
tions of the differential equation of the oscillations of a deep 
seam. 

From these influencing functions it is possible to form solu- 
tions for a number of practically important, particular cases of the 
oscillation and stability of columns. 

Expressions are derived for the single-span beam with different 
forms of constraint at the supports (five types). 
also given for the deformation method in the case of beams with 

S. M. Zavartsev 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


Expressions are 


rigidly constrained ends. 


3452, Clerc, D., and Kappus, R., A systematic method of de- 
termining natural vibration characteristics of free or built-in struc- 
tures by influence coefficients (in French), Rech. aero. no. 46, 
31-38, 1955. 

The computation of the natural frequencies and mode shapes of 
any structure is shown to consist of two distinct phases. The first 
phase is to determine some basic matrices reflecting the geometry, 
the mass distribution, and the elastic characteristics. It is in this 
phase that the engineer will have to make his contributions. The 
second phase represents a purely numerical! calculation which can 
be entrusted to mechanical means. A simple but sufficiently 
general example is given to explain some characteristic details. 

From authors’ summary by H. Lin, USA 


3453. Loiseau, H., and Dat, R., Graphical method for the study 
of the resultant of two damped sinusoidal vibrations (in French), 
Rech, aéro, no. 46, 43-49, July/Aug. 1955. 


3454, Baba, Y., and Toriumi, |., Vibrations underground by pile- 
driving, Technol. Rep. Osaka Univ, 7, 231/256, 83=94, Mar. 1957. 

Vibrations underground differ from those on the surface of the 
ground. Though the characters of distribution must be known not 
only on the surface of the ground but also under ground from the 
point of view of structural engineering, the data of underground vi- 
bration are not yet reported about earthquakes and other artificial 
vibrations. Recently, authors had the chance to measure system- 
atically the underground vibrations from pile driving. Data of 
measurement and discussions are reported. 

From authors’ summary 


3455. Toriumi, |., Vibration in foundation of compressor, Tech- 
nol. Rep. Osaka Univ, 6, 209/230, 291=297, Oct. 1956, 


3456. Mazet, R., Some aspects of ground and flight vibration 
tests, AGARD Rep. 40-T, 14 pp., Apr. 1956. 

Any calculation considering elastic vibrations of an airplane 
wing in a relative wind is based on the assumption that the air 
plane, in the absence of the wind, can be defined as a linear vi- 
brating system. This hypothesis, however, is acceptable only for 
small amplitudes. It leads to a search for the undamped natural 
modes of the freely supported airplane in still air in the absence 
of structural damping. These modes constitute a complete ortho- 
normal system and permit the representation of any displacement 
of a point of the wing, measured from the mean flight equilibrium 
position, as a linear combination of known displacements. Know- 
ing the normal modes, a free vibration of the airplane in still air 
can be expressed by a system of linear equations. Experimental 
determination of the generalized mass associated with a natural 
mode is discussed, especially the frequency displacement method, 
measurement of frequency displacements, flight tests using per- 
cussions on the lifting surfaces, and comparison of these tests 
with ground vibration tests. J. J. Polivka, USA 


3457. Neumark, S., Analysis of short-period longitudinal oscil- 
lations of an aircraft: interpretation of flight tests, Aero. Res. 
Counc. Lond, Rep. Mem. 2940, 55 pp. 1956. 


3458, Nazarev, A. G., Evaluation of the phenomenon of hyster- 
esis when elastic vibrations are present (in Russian), Izv. Akad. 
Nauk ArmSSR 6, 4, 21-23, 1953; Ref. Zb. Mekh. no. 1, 1957, Rev. 
991. 

E. S. Sorokin’s proposition is analyzed [Sb. Isledovaniya po 
dinamiki sooruzhenii. Stroiizdat, 1951] to accept the hysteresis 
loop, elliptical in shape, retaining its similarity when changes in 
deformation amplitude are taking place. At the same time author 
points out that if the oscillations, proceeding according to a com- 
plex harmonic principle, are examined, then the hysteresis loop 
assumes a more complicated form, having nothing in common with 
the ellipse, which Sorokin takes as the basis of his hypothesis. 
Connected with this, it is noted that Sorokin’s hypothesis is only 
valid for single frequency, steady process. The organic kinship of 
the Foikht and Sorokin hypotheses is pointed out, notwithstanding 
the apparent, at first glance, difference between them. The de- 
fects in the original Sorokin hypotheses disclosed by the present 
author, can, in the latter’s opinion, be overcome if the assumption 
is made that the force and deformation are given in the form of 
complex functions, the real and imaginary portions of which might 
serve as solutions of the problems of oscillations under investiga- 
tion. At the same time author puts forward his own hypothesis in 
the form of: a complex stress vector leads a complex deformation 
vector at a constant angel , i.¢.,.0 = Eee!*, Author considers 
it an important point that, differing from others, his hypothesis 
does not entail use of the condition that the hysteresis loop 
shall be closed. It is further shown by the author, as the outcome 
of the proposed hypothesis, utilizing the method of homologous 
transpositions and discarding terms of the highest order of small- 
ness, that the Sorokin hypothesis is obtainable. If the assumption 
is introduced that the principle of superposition can take a part 
and if hysteresis phenomena appear in consonance with the au- 
thor’s proposition, it is possible to record an expression of 
stresses ina given case by analogy with the case of an elastically 
stressed condition. In conjunction with this the equation for any 
arbitrary elastic system, taking into account the dissipation of 
energy in the material, is easily put together, if similar equations, 
taking no account of the dissipation of energy, are known. In this 
case it is sufficient to substitute for the elastic constants E and G 


le 


and others, where O, 4, 


and others, the expressions Ee!*, Ge 
are coefficients characterizing the dissipation of energy. When 
solving differential equations, while taking into account the dis- 


sipation of energy, it is essential to bear in mind that the defor 

mations and stresses represent in themselves complex functions. 
In a concrete example of the oscillation system with one degree of 
freedom the method of solution of the obtained equations is demon- 

G. S, Pisarenko 

Courtesy Referativnyi Zhurnal, USSR 

Translation, courtesy Ministry of Supply, England 


strated. 


3459. Sexiguchi, H., and Nishimura, M., On the variation of 
characteristics of a rubber vibration isolator due to several condi- 
tions, Proc. Sixth Japan nat. Congr. appl. Mech., Univ. of Kyoto, 
Japan, Oct. 1956, 559562, 

The characteristics of rubber (complex modulus, complex com- 
pliance) are given as a function of the displacement amplitude and 
frequency, mean stress, inclination of rubber element and temper- 
ature. E. G. Newman, USA 

3460. Major, S., A new method of recording vibrations in the 
foundation of turbogenerators and the structure of power houses, 
Acta Techn. Hung. Budapest 18, 3/4, 295-316, 1958. 

The analysis of vibrations is of special significance in connec- 
tion with machine foundations in general and the foundations of 
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turbogenerators in particular, where it is important to examine not 
only vibrations set up at the constant operating speed but also fre- 
quencies and amplitudes at intermediate speeds; it is during the 
first run of the rotor that the latter are most reliably observable. 
Paper describes a new method with which it is possible to simul- 
taneously measure the characteristics of synchronous vibrations 
occurring at a number of points. An apparatus, comprising 26 
geophones, mounted on a motor lorry has been found to satisfy the 
purposes of such measurements, and its operation during the first 
test-run of a turbogenerator is described and illustrated. Instead 
of using harmonic analyzers for the elimination of the effect of dis- 
turbances from the final records, the problem is solved ina simple 
manner by the determination of the “‘initial disturbances,”’ i.e., 
those existing prior to the vibrations to be analyzed, and by the 
application of Fourier’s theorem. Paper further discusses inter- 
mediate resonances observed in undertuned elements, as also the 
importance of all appreciable resonances for dynamical calcula- 
tions; it arrives at the conclusion that by a skillful use of correctly 
joined prefabricated structural elements all requirements pre- 
scribed by considerations regarding vibrations can well be satis- 
fied. The outcome of the present experiments justifies the claim 
that the described analysis of synchronized vibrations may not 
only promote industrial seismology in general but may be also use- 
ful inasmuch as it offers the possibility of checking, by way of ex- 
periments, the correctness of preliminary dynamical and statical 
calculations made for supporting structures. 

From author’s summary 


Wave Motion in Solids, Impact 
(See also Revs. 3402, 3410, 3821) 


3461. Boley, B. A., and Chao, C.-C., An approximate analysis of 
Timoshenko beams under dynamic loads, J. app/. Mech. 25, 1, 
31-36, Mar. 1958. 

An approximate solution of a beam under transverse impact, 
based on the propagation of a wave front, is presented. The 
method is applied to the calculation of a semi-infinite beam under 
step inputs of velocity and bending moment. An extension of this 
method to a simply supported finite beam is indicated. 

W. Ornstein, USA 


3462. Barnhart, K. E., Jr., and Goldsmith, W., Stresses in 
beams during transverse impact, J. appl. Mech. 24, 3, 440-446, 
Sept. 1957. 

The problem of the transverse impact of a sphere on an elastic 
beam was studied in 1913 by S. Timoshenko [Z. Math. Phys. 62, 
p- 198] under the assumption of the reversible Hertz indentation- 
force law at the contact point. The present paper is concerned 
with two extensions of Timoshenko’s results: (1) The influence of 
an irreversible plastic deformation near the contact point; (2) the 
effect of higher-order bending modes in the infinite series repre- 
senting the solutions. 

For the first purpose a plastic force-indentation law is pro- 
posed and presented in graphical form for steel. Using this rela- 
tion, Timoshenko’s integral equation is solved and the time 
histories of contact force and stress obtained. Both are plotted 
and discussed for various indentation-force relations and are also 
compared with the curves based upon the Hertz law and with ex- 
perimental results. 

For the second aim of the paper, the study of the influence of 
the higher-order modes in the solution, the remainder of the in- 
finite series of the solution is transformed into a Fresnel-type 
integral plus a series of correction terms, using a method which 
is essentially equivalent to an application of the Euler-MacLaurin 
sum formula. It is shown that the influence of the higher-order 


modes (beyond 17 and even beyond 35) is appreciable in the case 
of the stress-time history but is of little significance for the 
force-time history. H, L, Oestreicher, USA 

3463. Ripperger, E. A., and Abramson, H. N., Reflection and 
transmission of elastic pulses in a bar at a discontinuity in cross 
section, Proc. Third Midwestern Conf. on Solid Mech., Univ. of 
Mich., Apr. 1957, 135-145. 

Paper presents experimental results on reflection and trans- 
mission coefficients for both longitudinal and bending waves in a 
circular steel rod. Experiment involves a moderately short (30 
y.sec) input pulse, produced by firing a steel ball axially into the 
rod end, centrally to produce the longitudinal and eccentrically 
the flexural waves. Results are compared with the elementary 
theory (and steady-state waves) in each case, only fair agreement 
being noted. J. Miklowitz, USA 


3464. Gazis, D. C., and Mindlin, R. D., Influence of width on 
velocities of long waves in plates, J. appl. Mech. 24, 4, 541-546, 
Dec. 1957. 

Paper, read at Berkeley Summer Conference, has already been 
discussed in AMR 11 (1958), Rev. 778. Present reviewer would 
add two points: 

(1) Paper is most profitably read in conjunction with Kane, T. 
R., and Mindlin, R. D., J. appl. Mech. 23, p. 277, 1956. 

(2) Timoshenko equation for flexural vibrations seems most 
satisfactory representation in common use, and comparison with 
it of authors’ simple first-order theory might have been made. 

M. J. P. Musgrave, England 


3465. Mavis, F. T., and Greaves, M. J., Instrumentation and 
method for impulse testing of reinforced-concrete beams, ASTM 
Bull. no. 226, 43-47, Dec. 1957. 

The measurement apparatus which superimposes oscilloscope 
records and high-speed motion pictures without time parallax re- 
liably records much data in a few milliseconds. 

From authors’ summary 


3466. Preston, G. M., and Pesman, G. J., Accelerations in 
transport-airplane crashes, NACA TN 4158, 22 pp. + 1 table + 27 
figs., Feb. 1958. 

Full-scale aircraft crashes were made with low-wing pres- 
surized and high- and low-wing unpressurized transport airplanes 
to determine the crash loads that result from a variety of crash 
events. The effects of the crash circumstances and the airplane 
configuration on the magnitude of the crash loads are indicated. 

From authors’ summary 


Elasticity Theory 


(See also Revs. 3410, 3482, 3488, 3494, 3502, 3505, 3514, 
3521, 3539, 3549, 3550, 3818, 3823) 


3467. Garibaldi, A. C., Typical mean property for equation of 
elastic equilibrium (in Italian), R. C. Semin. mat. Univ. Padova 
27, 2, 306-318, 1957. 

For elastic displacement s in a homogeneous isotropic solid in 
equilibrium, Sbrana [Atti Accad, Ligure Sci. 9, 84=88, 1953] proved 
a mean property upon a spherical surface o with center P, which 
generalizes that known for harmonic functions; s (P) is expressed 
by a linear combination ofhis mean value upon ga and that of his 
normal component. Sufficient conditions: s with his first partial 
derivatives are continuous, Such conditions are here enlarged 
analytically, R. Nardini, Italy 

3468. Hill, R., On uniqueness and stability in the theory of 
finite elastic strain, J. Mech. Phys. Solids 5, 4, 229-241, 1957. 
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Author discusses uniqueness of velocity and certain stress and 
mixed boundary-value problems in the general theory of nonlinear 
elasticity, as well as the general problem of stability. His treat- 
ment of these important questions is clear, concise and fairly well 
documented, One omission is the fact that, when S, = S, Eq. 

[13] implies that Eq. [14] must hold for all & ij of the form ab, 
where a, and b are arbitrary, a result established by J. Hadamard, 
“‘Legons sur la Propagation des Ondes et les Equations de 
l’Hydrodynamique,’’ Paris, 1903. Also his implication that Eq. 
[18] is due to Cauchy is slightly inaccurate. It first occurs in the 
cited work of Truesdell, Cauchy’s analysis being independent of, 
and uncorrelated with, nonlinear elastic theory. 

J. L. Ericksen, USA 


3469. Ling, F. F., Some factors influencing the area-load 
characteristics for semi-smooth contiguous surfaces under 
**static’’ loading, Trans. ASME 80, 5, 1113-1120, July 1958. 

The relationship between the actual area of contact and the 
normal load between ‘‘semi-smooth”’ contacting surfaces under 
“‘static’’ loading is studied theoretically. One of the surfaces in 
contact is considered macroscopically flat and rigid while the 
other one is allowed to have a large number of macroscopic as- 
perities in the form of two-dimensional wedges. Each wedge may 
have a different wedge angle and starting level but has the same 
thickness, The surfaces are statically compressed together by a 
load, the magnitude of which is as large as the wedges yield, and 
strain-rate effects are not considered. Static loading refers to the 
case where no relative motion exists in the tangential direction of 
the contacting surfaces except that due to plastic flow of asperi- 
ties under compression, 

Under the foregoing conditions, some factors which may cause 
the area-load characteristics to be nonlinear are examined theo- 
retically. These factors include strain hardening, size of asperi- 
ties, terminating levels of the asperities, and a statistical cor- 
relation between the shape and starting level of asperities. An 
analysis on the area-load characteristics is carried out, represent- 
ing the distribution of the wedges by a probability function which 
varies with the distance from a reference level to the tip of wedges 
x and the wedge angle fi before compression. In the first ap- 
proximation, the yield stress in shear k is assumed as a constant, 
but the assumption is removed later, representing k by a function 
of x, 8 and the distance from a reference line to the top of deformed 
wedge. The effects of the terminating levels of the wedges are 
analyzed using Hill and Hencky theorem. However, the surface 
film effect is not considered. 

From the studies of the various effects, it may be said that the 
actual area of contact is not linear to the normal load in general. 
Furthermore, the role of the area-load characteristics in the fric- 
tion process under such a yielding load and its relationships to 


various theories of friction are discussed. 
H. Mii, Japan 


3470. S3aldacci, %. F., Direct general solution of the Saint- 
Venant problem (in Italian), G. Gen. civ. 95, 10, 759-765, Oct. 
1957. 

Saint-Venant’s rational development of mathematical theory of 
elasticity applied to problems of deflection and torsion of beams is 
known, On the basis of this theory and later contributions by A. 
Clebsch, W. Voight, R. Marcolongo and J. L. Synge, author pre- 
sents direct treatment of a problem involving maximum general 
possibility: a cylinder completely free in space, without any 
necessity to introduce, at first step, certain boundary conditions, 
which, however, must be considered for elimination of any rigid 
movement pertaining to the components of displacement. General 
theoretical solution of this problem refers to orthogonal Cartesian 
system. Direct procedure of integrating differential equations, in 
which the components of stresses and displacements are intro- 


duced as unknown functions, permits realizing greater simplicity 
and to clarify immediately any essential point of the problem. 
Transformation of the equations, determination of the constants 
(using Gauss-Green’s and Dini-Neumann’s methods), and distribu- 
tion of tangential stresses are thoroughly discussed and for- 

J. J. Polivka, USA 


mulated. 


3471. Raymondi, C., On the treatment of the Saint-Venant prob- 
lem (in Italian), Pubbl. Fac. Ing., Univ. Pisa (16a) 47, 779, 13 pp., 
1956. 

The question of concidence or non-coincidence of the shear 
center and the center of twist is investigated and it is shown how 


the definitions should be stated to avoid certain indeterminacies. 
G. W. Housner, USA 


3472. Nakazawa, H., Electrical analogies with resistive paper 
for the torsion problems of bar, Proc. Sixth Japan nat. Congr. 
appl. Mech., Univ. of Kyoto, Oct. 1956, 99-102. 


3473. Barta, J. Inequality relation between torsional and 
flexural rigidity, Acta Techn. Hung. Budapest 16, 3/4, 477-479, 
1956, 

It is proved that the inequality relation R, <[Ry,,:,) + 
Rimaxy/2 < Ru maxy hold. R, is the torsional rigidity, R, is the 


flexural rigidity. From author’s summary 


3474. Sharma, B., Thermal stresses in transversely isotropic 
semi-infinite elastic solids, J. app/. Mech. 25, 1, 86-88, Mar. 
1958. 

Author modifies work of H. A. Elliott [Proc. Camb. phil. Soc. 

44, 1948] to include steady-state temperature effects within clas- 
sical theory of elasticity. The displacement vector requires for 
its specification an additional function which satisfies same basic 
differential equation as (Flliott’s) previous two functions. Solution 
of traction free half space is accomplished by integral representa- 
tion of these three functions. Particular form of these solutions 
for axial symmetry is deduced and an example given. (Note: 
There are misprints in equations [16], [23], [30] and [35].) 

C. N. DeSilva, USA 


3475. Hlinka, J. H., Landau, H. G., and Paschkis, V., Charts on 
elastic thermal stresses in heating and cooling of slabs and cyiin- 
ders, ASME Ann. Meet., New York, N. Y., Dec. 1957. Pap. 57=A- 
238, 19 pp. 

This is a presentation at a joint session of the Heat Transfer 
Division & Research Committee on Heat Conduction Charts. 

Method of presentation is outlined. Lists and some examples of 
available charts are given. A worked-out problem demonstrates 
usefulness of charts. A computing circuit is presented for possible 
future use, especially when boundary conditions are not as simple 


as in this case. W. L. Esmeijer, Holland 


3476. Chen, S.-Y., Transient temperature and thermal stresses 
in skin of hypersonic vehicle with variable boundary conditions, 
ASME Ann. Meet., New York, N. Y., Dec. 1957. Pap. 57-A-9, 
© pp. 

A solution is made for the transient one-dimensional flow of 
heat in slab. The boundary conditions are that one surface is in- 
sulated and that both the ambient temperature and the surface 
factor are sum of exponential functions of time. A solution for 
thermal stresses is also made on the assumption that the slab is 


free of external forces. The stress solution however is in error. 
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Instead of Eqs. [43], [44], [45] the correct formula should be 


Oo =0 
¥y z 


[¢ (x,t) + (6x/a -- 4) (1/a) fe (x,t) dx + 
0 


(6 = 12y/a) (1/a*) i 6 (x,t) x ax| 
0 


This follows from ref. (6) cited if account is taken of the dif- 
ference in origin of coordinates. It corresponds to that given by 
the writer in ‘‘Shrinkage stresses in concrete,’’ J]. Amer. Concrete 
Inst. Jan. 1946, p. 176, Eq. [14]. G. Pickett, USA 


3477. Pahl, G., Tolerable load and steam temperature changes 
in steam turbines (in German), Brennstof{-Warme-Kraft 9, 11, 541- 
547, Nov. 1957. 

Steam turbines engaged to maintain the frequency of the system 
are subject to sudden load changes, which will cause additional 
stresses in the turbine casings and in other constructional ele- 
ments. These additional stresses result mainly from temperature 
changes in the operation steam. Magnitude and character of these 
additional stresses in the casing wall are presented as well as 
their dependency upon the thickness of the wall and the warming- 
up time. For comparison, the stresses originating during the start 
of turbines are also given. The determination is discussed of the 
permissible additional stresses which can be tolerated in alternat- 
ing sequence. From author’s summary 

3478. Santini, P., Thermoelastodynamics of shell wings (in 
Italian), Aerotecnica 37, 4, 201-208, Aug. 1957. 

Author treats a wing, consisting of a rectangular shell supported 
by spanwise spars, subject to a temperature distribution on its 
surface varying chordwise and with time. The only stress re- 
sultants are the normal stress in the spars and the shearing stress 
in the spanwise direction in the shell. The stress-strain tempera- 
ture relation is linear. Author gives the quasi-static and purely 
dynamic solutions, formulates the general solution, and evaluates 
three examples with graphical presentation of the results. 

D.R. Bland, England 


3479. Hammitt, F. G., Axial-temperature-gradient bending 
stresses in tubes, J. app/. Mech. 25, 1, 109-114, Mar. 1958. 
Author solves title problem by use of beam theory. Reviewer 
considers paper trivial and refers author to J. N. Goodier [J. appl. 
Mech, 24, no. 3, 467-474, Sept. 1957; AMR 11 (1958), Rev. 795] 
for a first review and bibliography of the tube problem. 
C. N. DeSilva, USA 


3480. Peck, L. G., Meyer, 8. F., Strong, P. F., and Kalson, H., 
The automatic calculation of forces and deflections in piping sys- 
tems, Trans. ASME 80, 1, 235-244, Jan. 1958. 

Influence of thermal expansion in very complex power piping 
systems is considered. Entire problem is re-examined from point 
of view of basic principles. Matrix theory is used to make problem 
fit for tackling with aid of modern electronic computers. In order 
to make great expenditure of effort in programming economical, 
ligital computer program is made sufficiently general and com- 
prehensive so that it would meet many requirements. Computer is 
supplied with simple geometric and physical data; results are ac- 
curate to at least six significant figures and are completely 
checked by the machine. Sampling of piping systems is given 
together with example of print-out sheet for a problem. Authors 
state that they have solved successfully almost every type of 
problem likely to occur in this field. 

Reviewer is of the opinion that work is a good specimen of what 
now can be achieved by codperation of a mathematical analysis 
and cata-processing group and development engineers. 

W. L. Esmeijer, Holland 


Experimental Stress Analysis 
(See also Revs. 3580, 3808, 3821, 3825) 


3481. Shimada, H., Photoelastic investigation of stresses in 
composite models with notches and holes, Brit. J. appl. Phys. 9, 
1, 34-37, Jan. 1958. 

The object of the work described was to obtain information about 
the stresses in stiffened plastic bars. Tests were carried out un- 
der tension on a composite bar with a circular hole, and under 
bending on the composite bar with a semicircular notch. The bars 
were of epoxy resin stiffened with duralumin strips. Graphs were 
obtained from which the stress-concentration factors of the stiff- 
ened models may be deduced from those in similar unstiffened 
models. From author’s summary 


3482. Baudfernau, C. L., Three-dimensional photoelasticity; 
theoretical, and practical aspects (in French), Publ. sci. tech. 
Min. Air, France no. 330, 86 pp., 1957. 

A brief review is given of the theory of elasticity and existing 
photoelastic methods. No mention is made of techniques involving 
oblique incidence, convergent light, or integrated retardations, A 
method is then explained which determines, at any point of the 
model, the orientations of the principal and optic axes; bire- 
fringence vanishes along the latter. The orientation of optic axes 
and retardations along axes of maximum and minimum principal 
stress yields three equations for principal stresses which are to 
be solved graphically or by numerical iterations programmed for 
automatic computers. Experimental measurements necessitate 
frozen slices or photoelastic inclusions in an otherwise insensi- 
tive model at the points in question, Author admits that manipula- 
tions for finding principal and optic axes are equivalent to 
Jessop’s procedure [Brit. J. appl. Phys. 1, p. 184, July 1950] and 
could be simplified by use of universal stage. Torsion tests of 
prismatic bars are described and some results are given. 

F, T. Geyling, USA 


3483. Trumbachev, V. F., Investigation of some problems of 
mining (pit) pressures by means of the optical method (in Rus- 
sian), Trudi in-ta gorn. dela Akad. Nauk SSSR 1, 77-101, 1954; 
Ref. Zh. Mekh. no. 1, 1957, Rev. 1034. 

The optical polarization method described has as its aim the 
creation of bases for a theory which would enable a well-defined 
determination of the magnitude of mine pressure to be made, in 
given conditions. Investigations were carried out on models of 
pit workings, the models being made of optically active material 
on a gelatine glycerine foundation. The experiments carried out 
made it possible to study the distribution of pressures around the 
cleared workings on a sloping dip of the stratum, taking into ac- 
count the following factors: (1) the method of working (by collaps- 
ing or walling up); (2) the mechanical properties of the enclosed 
rock (different correlations of volumetric weight and the modulus 
of elasticity; (3) the method of support (pit-prop) and dimensions 
of the working space. Nine models in all were investigated, which 
were examined in the conditions of a plane problem. The stressed 
condition was established on the specific gravity of the material 
of the models. For each model, isochromes were determined (lines 
of equal differences of the principal normal pressures) and also 
coefficients of concentration of the principal tangential and normal 
stresses, radii of influence of the rock and of the roofing and 
ground soil. Three aspects of the investigations were given: 

(1) The determination of the influence of the force exerted by the 
thickness of roof-covering on the distribution of the pressure. 

(2) The determination of the influence of the cross cutting of the 
rock on the distribution of the pressure. (3) The determination of 
the influence of working out the face in front of the rock on the 
distribution of the pressure. 
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The linear scale of the models was taken as equai to 1: 100 
when the thickness of the models was 28 mm. For every phase of 
the investigation three models were used, differing dimensionally 
from each other (force of the thickness of the roof, width of the 
broken-up space up to the working before the face). Diagrams are 
given of the results obtained in the experiments of the distribution 
of pressure for each model, as are also tables of the basic physi- 
cal properties of the material, and tables of the obtained values 
for stress, pressure and deformation. The adopted optical polari- 
zation method of investigation does not appear to be universally 
applicable and gives only a qualitative picture, as the difficulty 
of observing similarity permits only of a comparative appraisal of 
the quantitative relations. 

However the method does allow the solving of a series of pro'>- 
lems incapable of solution by other methods. Combined with the 
latter, the optical method may be found useful in creating a com- 
plete picture of the phenomena in question. 

K. K. Glazenap 
Courtesy Referativnyi Zhurnal, USSR 


Translation, courtesy Ministry of Supply, England 


3484. Mason, J. P. H., and Hurst, H. T., The development of 
equipment for accelerating and evaluating simulated forces of na- 
ture on full-scale building sections, Amer. Soc. Agric. Engrs. 
Pap. 57-573, 15 pp. 

A horizontal test frame for full-size building sections, similar 


1957 Meeting, Chicago, Ill., Dec. 1957. 


to installations in Iowa State College, Purdue University, and 
Michigan State University, has been installed at Virginia Poly- 
technic Institute. This new test set-up differs from the three 
others insofar as it can apply supplementary repetitive cyclic 
simulated wind loads on an accelerated basis. Intended for testing 
building sections, the facility does not allow investigations of 
space frames or complete buildings. 

While provision is made to apply static loads in the intended 
direction throughout the test performance, no such provision is 
made for the wind loads while the building section is deformed 
during wind-load application, Without such a provision, the ap- 
plied wind test load changes with deformation of the structure, a 


change which is difficult to be evaluated. 
E. G. Stern, USA 


3485. Youngquist, W. G., Performance of bonded wire strain 
gages on wood, U.S. Dept. Agric., Forest Products Lab. Rep. 
2087, 44 pp., Aug. 1957. 

Comparative static and fatigue tests were performed to deter- 
mine the effectiveness of commercial electrical bonded-wire strain 
gages versus the optical Tuckerman and Lamb’s roller extensom- 
eters in measuring compression, tension, and bending strains 
along the surface of Douglas fir, sugar maple, white pine, and 
southern pine of 12% moisture content. All measurements were 
taken for strains well within the proportional limit of the woods 
subjected to tests. 

The electrical strain gages measured strains over a length of 
13/16 in. of the specimen and the optical strain gages over a 
2-in. length. Since variations in specific gravity and strength oc- 
cur along the length of the specimen [see ‘Influence of non- 
homogeneity of wood on its strength properties’? ASTM Bull. no. 
147, 65=72, 1947], some variations in the findings for the two 
principal types of observations were expected and noted. 

The methods of measuring strains proved to be fully satisfactory 
provided the limitations adherent to wood are given full considera- 


tion, E. G. Stern, USA 


3486. Baron, L. |., and Trumbachev, V. F., Investigation on 
models of the distribution of stresses emerging from a medium un- 
der the action of the pressure of explosive gases on the wall of 


charging chamber (in Russian), Vzryv. raboty. no. 3, Moscow, 
Promstroiizdat, 1956, 34-59; Ref. Zh. Mekh. no. 1, 1957, Rev. 
965. 

A study was made, on a specially built appliance by means of 
an optical method, of the stress distribution in a model, produced 
by the action of the weight of the medium and the even pressure 
applied to the boundary of a round cylindrical cavity within the 
medium (a plane problem). The distribution of the isolines is sup- 
ported by profuse numerical examples and diagrams of the char- 
acteristics, with relevant commentaries. It is to be noted that the 
experiments were static and therefore the results obtained may 
prove to be far removed from the actual distribution of stresses 
when there is an explosion in the medium. 

S. S. Grigoryan 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


Rods, Beams, Cables, Machine Elements 


(See also Revs. 3441, 3443, 3444, 3461, 3462, 3471, 3479, 3511, 
3512, 3517, 3519, 3525, 3528, 3532, 3554, 3558) 


3487. Sokolov, Yu. D., Approximate solution of the basic equa- 
tion for the dynamics of a hoisting cable (in Russian), Dop. Akad. 
Nauk URSR no. 1, 21-25, 1955; Ref. Zh. Mekh. no. 1, 1957, Rev. 
999. 

It is assumed that the lifting of the load off an immovable foun- 
dation is accomplished in accordance with a trapezoidal tacho- 
gram. An approximate solution is obtained with the help of aver- 
aging the inertia terms of the equation. It is shown that for the 
phase of lifting the load off the immovable foundation the problem 
merges into the integration of a single linear equation. Approxi- 
mate formulas are given for the determination of the duration of 
this phase. The examination of the remaining phases of the move- 
ment is merged with the solution of the system of two ordinary dif- 
ferential equations. To ascertain the dynamic pull in the lower 
end of the cable an approximate linear differential equation of the 
fourth order is used. N. V. Butenin 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3488. Diratsu, V. S., Determination of stresses in the strands 
of spirally wound steel cables by the electromagnetic method 
(in Russian), Nauch. zap. Odessk. politekn. in-ta 1, 63-82, 1953; 
Ref. Zh. Mekh. no. 12, 1956, Rev. 8689. 

The study is experimental and is devoted to the determination of 
the distribution of load between the separate layers of wire-wound 
cables, simply twisted under the influence of stretching by the 
load, producing plastic deformation of the wires. Investigation 
was carried out on samples of double layer cables of two types: 
(1) having equal angles of hoist of the wires in the windings, 

(2) having identical pitch in the twist. The test method is based 
on the change of the magnetic properties of the wire as the result 
of plastic deformations. The formation of the magneto-mechanical 
characteristics of the wires was accomplished by means of the 
comparison of the losses on the reversal of magnetism in the sam- 
ple and in the calibration standard. Tests were made both on the 
whole cable and on the separate windings. The results of the in- 
vestigation permit the deduction to be made on the more even dis- 
tribution of loading between the separate wires of the cable, aris- 
ing from the condition of the equality of the angles of twist of the 
wires in the separate windings, by comparison with cables having 
identical pitch in the twist of the wires of the windings. 
B. D. Tikhovidov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 
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3489. Caldwell, J. B., Diffusion of load from a boom into a rec- 
tangular sheet, Quart. J. Mech. appl. Math. 11, 1, 73-87, Feb. 
1958. 

Work forms part of an investigation inte the strength of ship 
superstructures in which the superstructure is represented by a 
rectangular sheet with a boom attached to one of its longer sides. 
A Fourier series form for the stress function is used to determine 
diffusion of load into the sheet and the maximum shear stress. It 
is shown that lateral resistance to bending of the structure in its 
own plane has a significant effect on the rate at which load is dif- 
fused into the structure, and upon the efficiency. The effect of 
variations in the geometry and elastic properties of the structure 
can be determined. M. Holt, USA 

3490. Gibson, J. E., and Jenkins, W. M., An investigation of 
the stresses and deflections in castellated beams, Struct. Engr. 
35, 12, 467-479, Dec. 1957. 

Paper describes approximate theoretical analysis of I-beams 
with regularly spaced hexagonal web holes, loaded in three-point 
bending, and experimental verification by photoelastic tests and 
tests on 9-in. by 3-in. I-section beams. Neither in calculation nor 
in tests were attempts made to determine stress concentrations at 
corners of web holes. 

Reviewer remarks that theoretical work contains some tacit 
assumptions and rather inaccurate statements. 

F. J. Plantema, Holland 


3491. Gemmerling, A. V., Load-carrying capacity of compressed 
and of compressed-bent steel bars (in Russian), Issledovanie 
prochnosti, plastichnosti i polzuchesti stroit. materialov, Moscow 
1955, 85-99; Ref. Zh. Mekh no. 1, 1957, Rev. 940. 

Paper sets out the basic position for the calculation of some 
problems concerning the stability of members of steel construc- 
tions in the elasto-plastic condition. 

An approximate formula is presented for the critical force of the 
concentrically compressed elastic bracket bar of square section; 
the deduction is made that all compressed bars in steel structures 
lose stability, practically, when in the elasto-plastic stage. Au- 
thor comes to the conclusion that, for compressed-bent steel bars, 
triple T in cross section, working in an elasto-plastic condition, 
the amplitude of the critical force can be calculated by Euler’s 
formula for a bar of constant section, but with a moment of inertia 
of an elastic core; this enables the solution of the problem of sta- 
bility to be broken down into two parts—linear and nonlinear. It 
is demonstrated that by adopting this route it is easy and simple 
to evaluate the influence on stability not only of appearances such 
as plastic deformations but of other factors (local loss of stability, 
original general or local distortion and so on). The work of thin 
sheet members of steel structures in an elasto-plastic phase is 
analyzed on the basis of a series of experimental data, obtained 
in the TsNIIPS concern. Author is of the opinion that these mem- 
bers, within the limits of the usual correlation of their dimensions, 
appear to be fully stable, both in the elastic and in the elasto- 
plastic stages. Results are given of the studies of the nature of 
the deformation of concentrically compressed double-T bars in a 
critical state; the conditions are enumerated under which the 
appearance of bending-twisting forms of stability loss is excluded. 

N. S. Chavsov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3492. Sobolevskii, G. P., Calculation of thin-walled rods, re- 
inforced by transverse strips (Method of permutation) (in Russian), 
Sb, nauch, tr. Dnepropetr. inzh. stroit. in-ta no. 1/2, 161-175, 
1955; Re/. Zb. Mekb. no. 1, 1957, Rev. 1073. 

An equation is given for three warpings of an arbitrary strip; 


also expressions for the coefficients of that equation. A formula 
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is deduced for the coefficient of increase of the torsional strength 
of the rod, resulting from its reinforcement by strips, and an ap- 
proximate means of calculation is given for the rod, reinforced by 
strips. An example is given for calculations for the rod with 
strips, and also a comparison of the results obtained with the ex- 
D. V. Bychov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


perimental data. 


3493, Friedman, Ya. B., and Sobolev, N. D., The evaluation 
and improvement of the strength of bodies of isotropic but inhomo- 
geneous materials (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 
105, 6, 1166-1169, 1955; Re/. Zh. Mekh. no. 11, 1956, Rev. 7855. 

For the general case of inhomogeneous deformation of a bar of 
a material the strength of which varies from point to point, it is 
suggested to define the suitability of the structure by the product 
of two coefficients: one representing the ratio of the load-carrying 
capacity of a particular form of cross section to the maximum 
capacity in the ideal case of concentration of all the material in 
the regions with the highest resisting moment; the other represent- 
ing the degree of coincidence of the curve of working stresses with 
the curve of strength characteristics (resistances) of the material 
(‘coefficient of equivalent strength’’). The application of these 
conceptions is illustrated on the simplest examples of pure bend- 
ing and torsion, for different forms of cross section: circular, rec- 
tangular, double-tee, and annular; author assumes both a linear 
law of stress and strain distribution and a constant value of these 
terms over the height (depth) of the section (case of the plasticity 
limit), in different combinations. N. N. Davidenkov 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3494. Strebbitokaya, A. |., The limiting load on a thin-walled 
beam in combined bending and torsion (in Russian), Sb. tr. in-ta 
stroit, mekhaniki Akad. Nauk USSR no. 19, 14-27, 1954; Ref. Zh. 
Mekh, no. 10, 1956, Rev. 6994. 

The limiting condition of single-span beams of H and channel 
section is investigated; specifically, not the limiting condition of 
a single cross section, but for the beam as a whole, as a result of 
which limiting values are obtained, not only for the bending mo- 
ment and the moment of combined bending and torsion, but also for 
the external load and the eccentricity. The influence of the com- 
bined moment on the magnitude of the limiting beam load is in- 
vestigated in detail for beams of different length. The results of 
the analysis are correlated with experimental data. 

R. A. Mezhlumyan 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3495. Tunder, G., A formula for the bending deflection of an | 
beam under transvers load (in Ukrainian), Sb. rabot nauch. stud. 
o-va Lvovsk. politekbn. in-ta, 25 no. 112-117, 1955; Ref. Zh. 
Mekb. no. 10, 1956, Rev. 6999, 

The Bubnov coefficient in the fosmula for bending deflection is 
calculated for the case of an I-section beam, and presented in the 


1 
Keb 
hd 


where F = area of the cross section and d and b are, respectively, 
the thickness and depth of the web. The coefficient n, depending 
on the shape and dimensions of the cross section, is given in tabu- 
B. N. Lopovok 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


following form 





lar form for some sections. 








3496. Simvoulidis, |. A., The universal equation of the elastic 
line of a beam (in Russian), Tr. Gruz. politekh. in-ta no. 4, 65-72, 
1953; Ref. Zb. Mekb. no, 10, 1956, Rev. 6993, 

The derivation of the equation of the elastic line of a beam is 
given, applying the discontinuous functions of N. M. Gersevanov. 

I. V. Urban 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3497. Shanshiastivili, A. M., The application of Viassor’s 
theory to the calculation of composite bars (in Russian), Tr. Gruz. 
politekbn. in-ta no. 27, 87-99, 1953; Ref. Zh. Mekh. no. 10, 1956, 
Rev. 6988. 

Author examines the case of a thin-walled bar with a symmetri- 
cal rigid contour reinforced by a rigidly attached lattice of crossed 
tie-rods and struts of rectangular cross section, in torsion. 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3498. Flodin, J., Deflection of beams of varying moments of in- 
ertia, J. Amer. Soc. nav, Engrs. 69, 3, 511-514, Aug. 1957. 


3499, Ray, K. C., Influence lines for finite beam on elastic 
soil, J. Instn. Engrs. India 38, 2(part 1), 116-148, Oct. 1957. 
Paper presents a set of standard influence line ordinates for 
bending moment and shear in a finite length beam on an elastic 
foundation. Range of constants has been selected and tabulated 
to cover majority of practical cases. Practical illustrative problem 
is given. 
From author’s summary by H. D. Conway, USA 


3500. Birman, S. E., Problems regarding beams in an elastic 
semispace (in Russian), Sb. tr. obshchetekhn. Kafedr. Leningr. 
tekhnol. in-ta Kholodil’n. prom-sti 8, 55-65, 1955; Re/. Zh. Mekh. 
no. 1, 1957, Rev. 1082. 

An examination is made of an infinitely long box-shaped beam 
of rectangular section, lying on an elastic semispace. The load 
on the beam along the axis is accepted as arbitrary. The trans- 
mission of the pressure on the foundation is performed by means 
of two layer plates, the hardness of which is not taken into ac- 
count. The beam is cut along the ribs into four separate strips. 
The stressed condition of each strip, taken separately, is assumed 
to be plane. For the lower edge of the walls of the box-shaped 
beam the required correlations are recorded [S. E. Berman, Dokladi 
Akad. Nauk SSSR 62, no. 2, 1948]. The transposition of points on 
the semispace to inside the limits of the sole of the layer plate is 
calculated by means of the known formula of Bussinesq. On the 
basis of fulfilling the contact condition, all the requisite values 
for the beam calculations are determined. Several specific cases 
P. 1. Klubin 
Courtesy Referativnyi Zhurnal, USSR 


of the problem are gone into. 
Translation, courtesy Ministry of Supply, England 


3501. Maier, K., Which cantilever beam is best? Prod. Engng. 
29, 7, 83-87, Feb. 1958. 


3502. Kogan, B. |., Stressed state of an infinite cylinder 
pressed into an absolutely rigid semi-infinite cylindrical ring (in 
Russian), Prikl. Mat. Mekh, 20, 2, 236-247, Mar.-Apr. 1956. 

Author assumes the stress function for the cylinder to be repre- 
sented as the integral of R(r) exp (mz) from —i 0 to +i ce with 
respect to the complex parameter m. This gives R(r) in terms of 
Bessel functions, and the last constant of integration is taken as 
a function of m such that the stress function and its derivatives 
converge. The paper is concerned primarily with the evaluation 
of this integration constant by the theory of residues, there being 
an infinite set of poles involved in making this constant satisfy 


zero radial surface stress for z > 0 and given radial surface dis- 


placement for z & 0. Expressions are given for all the stresses 
and displacements in the cylinder. 
B. E. Gatewood from translation by V. A. Valey 


3503. Flesher, K. A., Multi-rate helical springs, Prod. Engng. 
29, 3, 76-78, Jan. 1958. 

The constant stiffness rate of a helical spring is sometimes a 
disadvantage. Using two little-known methods, springs can be 
assembled in series to give a rate that varies during operation. 

From author’s summary 


3504. Tikhneven, S. S., The calculation of variably-elastic 
springs (in Russian), Elementary theory and calculation of gyro- 
scopic and navigational instruments, (MVTU 48), Moscow, 
Oborongiz, 1955, 84-123; Ref. Zh. Mekh. no. 11, 1956, Rev. 7950. 

The bending of a plate spring is investigated for the case that, 
in bending, the spring bears on a template or on supports, as well 
as the problem of compression of a spiral spring in which turns 
become ineffective as the spring height decreases. The displace- 
ments are assumed to be minimal. The first of these problems has 
been solved by V. I. Feodossiev [Tr. Kafedry soprotiobaiya 
materalov, MVTU, 1947], and the second by E. P. Popov [Prikl. 
Mat. Mekh. (N.S.) 4, 1, p. 4, 1940; 5, no. 2, 1941]. No reference 

V. L. Biderman 
Courtesy Referativnyi Zhurnal, USSR 


is made to these papers. 
Translation, courtesy Ministry of Supply, England 


3505. Fujita, M., and Minoda, A., On trial manufacture of 
tubular axles. 1st report. Design of axles and strength of ma- 
terial, Proc. Sixth Japan nat. Congr. appl. Mech., Univ. of 
Kyoto, Japan, Oct. 1956, 65-67. 


3506. Nelson, W. D., Spiroid gearing, ASME Ann. Meet., New 
York, N. Y., Dec. 1957. Pap. 57-A=162, 8 pp. 


3507. Wakuri, A., and Ueno, T., Worm gear performance, Mem. 
Fac. Engng. Kyushu Univ. 17, 1, 1-18, Dec. 1957. 

The gearing motion of worm gears is characterized by sliding. 
To obtain worm gears of high performance, therefore, it is essen- 
tial to make the actual contact area large enough by finishing the 
gears precisely, and to exercise special care in the design, manu- 
facture and assembling, in order that the lubricant may pervade 
evenly all over the contact area. The contact of worm gears, how- 
ever, is so delicate that it is susceptible even to the slightest dis- 
placement in the relative position of the worm and the wheel. It is 
impossible to evaluate the real performance of worm gears by such 
simple tests with disks as have been hitherto conducted. 

Authors tested the performance of actual worm gears by means of 
the Power Circulating Worm Gear Testing Machine and made it 
clear that the entry gap and the running-in were very important. 
This report presents the results of the performance test of the 
worm gears made of typical materials and cast iron. Authors also 
clarified that worm gears were in action under the condition of 


boundary lubrication. From authors’ summary 


Plates, Disks, Shells, Membranes 
(See also Revs. 3445, 3446, 3448, 3449, 3480, 3521, 3548) 


3508. Clarkson, J., The strength of approximately flat, long 
rectangular plates under lateral pressure, N. EF. 
Ship. Trans. 74, 1, 21-40, Nov. 1957. 

\ theory is presented for analyzing the behavior under lateral 


Cst. Instn. Engrs. 


pressure of mild-steel plates which have small permanent deflec- 
tions. The theory is nonlinear, and takes account of both mem- 
brane tension and localized yielding around the edges. By nu- 
merical examples it is shown that the elastic strength is greatly 
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increased when there are small permanent deflections of the same 
order of magnitude as the plate thickness. In addition, design 
data are given for uniformly loaded long rectangular plates, with 
permanent deflections of about 1/300 and 1/150 the plate width. 
From author’s summary by V. Bogunovic, Yugoslavia 


3509. Korenev, 8. G., On the calculation for an infinite plate, 
lying on an elastic foundation, in regard to plastic deformations 
(in Russian), Issledovanie prochnosti, plastichnosti i polzuchesti 
stroit. materialov, Moscow, 1955, 183-201; Ref. Zh. Mekh. no. 1, 
1957, Rev. 937. 

With the help of the concept advanced by the author on the load- 
ing cf angular deformations [Inzhener. Sbornik. 5, no. 1, 1948] a 
method is given for calculations for beams and plates on an elas- 
tic base with regard to plastic deformations. The reported method 
of calculation for beams on a leveling board basis was made 
known earlier in the author’s book [Re/. Zh. Mekh. 1955, Rev. 
351]. In making calculations for infinite plates on a leveling 
board basis it is assumed that the percentage of reinforcement in 
the radial and circular directions, as also for the top and bottom 
of the plate, is one and the same and that the plates are evenly 
loaded on the circumference. It is assumed that while the load is 
increasing, after the limit of flow in the lower reinforcement has 
been reached, the radial and tangential moments under load remain 
constant and equal to the boundary moment. Later in the study the 
upper reinforcement is considered and a second region of plastic 
deformations emerges. 

The appearance of this region—a ring-shaped joint—is assumed 
to be beyond the given limit of the condition of the plate. The 
method of calculation is based on the solution for the plate, 
loaded at two concentric peripheries with such characteristics 
which, at these peripheries, cause rupture in the tangential mo- 
ments while retaining the continuity of the deflections, radial 
moments, and transverse forces. The part where the elastic so- 
lution gives the surplus value of the tangential moment is broken 
up into a series of rings, during which the intensity of the dis- 
ruptive loads along each ring (including the angular deformations) 
is determined from the requirement that the tangential moment 
should nowhere exceed the boundary moment. Trial calculations 
have shown that this method permits of a three-fold increase of 
the transferable load. Results are given of experiments on the 
rupture of thin plates, which qualitatively confirm the principles 
of the calculation. The possibility is put forward of being able 
to widen the scope of the method to include other models of 
homogenous elastic basic origin. 

M. I. Gorbunov-Posadov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3510. Aramanovich, |. G., Stress distribution in an elastic 
semi-infinite plate with circular hole reinforced by a ring (in 
Russian), Dokladi Akad. Nauk SSSR (N.S.) 104, 3, 372-375, 
Sept. 1955. 

Stresses are found in a semi-infinite plate and reinforcing ring 
welded inside a circular hole located near the edge of the plate. 
The plate and ring are assumed to be homogeneous and isotropic 
but with different elastic constants. The external load is a normal 
pressure acting on the boundary of the ring. 

Using the complex potentials of Kolosoff-Muskhelishvili for the 
plate and ring domains, author seeks the solution from four bound- 
uy-value problems. Following methods of other investigators, he 
finds stress potentials and from them the stress components. 

Paper concludes with an example assuming specific values for 
Young’s moduli and Poisson’s ratios. Ratios of stresses parallel 
to the near edge of the plate to pressure are tabulated for different 
listances of hole from edge of plate. For the particular constants 
used, the maximum stress-pressure ratios are of the order 3 in the 
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ring and 1.0 in the plate when the hole is very close to the edge, 
with stiffness of the ring to plate being approximately 5 and the 
Poisson’s ratio of ring to plate roughly 0.5. Numerical values 
conclusively demonstrate the advantage of using a stiff reinforc- 
ing ring to reduce the stress concentration in the plate. Also, it 
can be concluded that when the hole center is 5 times the external 
diameter of the ring away from the edge, the plate for practical 
purposes may be considered infinite. 

S. Sergev, USA 


3511. Tsyntovich, N. A., Data for communications on the theory 
of evaluating beams and plates on a compressible foundation (in 
Russian), (Sb. tv. Mosk. inzh. -stroit. in-t, (14) Moscow, Gos. izd- 
vo lit. po str-vu i arkhitekh., 1956, 238 pp. + ill.; Ref. Zh. Mekb. 
no. 1, 1957, Rev. 915. 


3512. Sorokin, A. S., Calculation of beam plates on an elastic 
foundation (in Russian), Nauch, tr. Dnepropetr. metallurg. inta 
no. 33, 410-418, 1955; Ref. Zh, Mekh, no. 10, 1957, Rev. 1081. 

A method of calculation is put forward for plates, infinitely long 
in one direction, lying on an elastic foundation and loaded evenly 
along any line, and arbitrarily in a transverse direction. The basic 
problem regarding the character of the distribution of the reactive 
pressures p(x) for plates of different hardness is solved by means 
of successive approximations. The expression for p(x) is pre- 
sented in the form of the sum of several terms, of which the first 


appears as the accurate solution in the case of an absolutely 
rigid strip, while the remaining terms introduce a correction for the 


finite hardness. The idea of formulating such a formula for p(x) 
has been put forward earlier [A. G. Ishkova, Dokladi Akad, Nauk 
SSSR 54, no. 2, 1947; P. 1. Klubin, Inzhen. Sbornik 12, 1952]. 
P. I. Klubin 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3513. Ermolaev, 3. 1., Some cases of distribution of stresses in 
an orthotropic plate with a hole closely approaching a square in 
shape (in Russian), Uch. Zap. Saratovsk. un-ta 52, 23-32, 1956; 
Ref. Zh, Mekh. no. 1, 1957, Rev. 844. 

The method put forward by S. G. Lekhnitskii is adopted for the 
investigation of the stressed condition in an infinite orthotropic 
plate with a hole approaching a square in shape when under the 
effect of evenly distributed tangential forces, applied to infinity, 
and also in the case when the outline of the plate becomes loaded 
with the normal, distributed forces. N.S. Chausov 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3514. Vorovich, |. |., Certain direct methods in nonlinear 
theory of slanting shells (in Russian), Prik/. Mat. Mekh. 20, 4, 
449-474, July-Aug. 1956. 

Investigations of possible forms of equilibrium for shells reveal 


that certain conditions produce ‘‘snap,’’ which is sudden change 


from one stress state to another. Shells once in special stress 


state will inevitably undergo a ‘‘snap’’ due to any arbitrary, no 
matter how small, change in experimental loading. Nonlinearity is 
characteristic of special states. All other stress states are iden- 
tified as ordinary because arbitrary but small changes in loading 
always correspond to small changes in stress state. According to 
author, many peculiarities of stressed slanting shells, as well as 
the foregoing phenomena, may not be explained by theory of small 
deformations, and integration of nonlinear differential equations 
leads to considerable difficulties, Available solutions of non- 
linear problems qualitatively and quantitatively explained basic 
factors in shells’ behavior. However, author observes that exist- 
ing literature lacks theoretical treatment of nonlinear differential 
equations for slanting shells. Application of direct techniques to 


these solutions is yet to be developed. 





Author’s efforts concentrate on these problems and result in de- 
velopment of a number of theorems and lemmas. He treats: Basic 
and certain auxiliary relationships; Existence of solutions; 
Bubnov-Galerkin and Ritz nonlinear methods for slanting shells; 
Character of convergence; Series expansion in powers of small 
parameter for ordinary and special conditions; Certain properties 
of nonlinear solutions for slanting shells. 

V. A. Valey, USA 


3515. Berardi, G., Finite difference solution of problem of 
axially symmetrical shells (in Italian), G. Gen. civ. 95, 10, 766= 
782, Oct. 1957. 

Author briefly summarizes small-deformation theory of axially 
symmetrical thin shells of double curvature. He proposes a finite 
difference method of representing system of differential equations 
which expresses equilibrium of general element of a shell whose 
thickness varies along a meridian, Finite difference equations for 
the general shell are specialized for circular cylinder, right-circu- 
lar cone and sphere. No numerical examples are given, and ques- 
tions of convergence and accuracy remain open, 

A. P. Boresi, USA 


3516. Clark, R. A., and Reissner, E., On stresses and deforma- 
tions of ellipsoidal shells subject to internal pressure, J. Mech. 
Phys. Solids 6, 1, 63-70, 1957. 

An elastic shell of revolution is treated. 
the middle surface is an ellipse, with major axis perpendicular to 
the axis of revolution, The wall thickness 4 of the shell is sup- 
posed to be small compared with the least value R_ ;. of the radii 


The meridian curve of 


in 
The assumed load is a uniform 


of curvature of the middle surface. 
internal pressure, The aim of the investigation is to determine 

the range of validity of the known membrane solution and to es- 
tablish quantitative corrections to it. 

In order to obtain the necessary corrections, the basic differen- 
tial equations of the problem are set up. To solve these equations, 
the stresses are expressed by series, the first leading terms of 
which are identical with the values of the corresponding mem- 
brane solution. The second members of the series represent the 
first-order corrections to the membrane solution and are propor- 
tionate with the term b?/R? aint Membrane solution is valid only 
if this term is small enough, that is, if b7/R?,, << 1. As may be 
seen, this condition is more restrictive than the usual assumption 
of the membrane theory that D/R ain << 1, 

P. Csonka, Hungary 


Buckling Problems 


(See also Revs. 3534, 3535) 


3517. Lin, T. H., Creep deflections and stresses of beam- 
columns, J. appl. Mech. 25, 1, 7578, Mar. 1958, 

Paper describes calculation method for creep stresses and de- 
flections, using integrating operators with Green’s function to 
solve differential equation of equilibrium. Illustrative example is 
given for ideal H-sectionof 75S-T aluminum alloy, applying Shan- 
ley’s creep hypothesis and his test data for 75S-T at 600 F for 
constant stress within limited range (5000 + 500 psi) to varying 
stress over wider range (down to 750 psi). Constant rate of deflec- 
tion increase is shown for 1 — 10 hrs after loading. 

T. K. Chaplin, England 


3518. Scarlat, A., Influence of torsion on the buckling of col- 
umns (in Roumanian), Studii si cercetari Mecan. appl. si const. 
Ing. 77+81, 1957. 

Author shows that, within the limits of working stresses and 
slenderness coefficients known in the theory of structures, torsion 


buckling may be neglected. Influence of torsion in evaluating the 
critical load of a compressed and twisted column may also be 
neglected. P. P. Teodorescu, Roumania 

3519. Ambartsumyan, S, A., Problem of calculating the stability 
of thin-walled rods (in Russian), Dokladf Akad. Nauk Arm.SSR 17, 
1, 913, 1953; Ref. Zh. Mekh. no. 1, 1957, Rev. 1071. 

A thin-walled rod is investigated as a thin cylindrical envelope, 
The load 


is expressed as axial pressure, applied to the ends of the envelope 


the outline of whose median surface contains fissures. 


and evenly distributed along its contour. Author supposes that the 
bulging buckling of the rod will take the form of a sinusoid with m 
half waves along the length of the rod. In addition to this, the 
equations of stability in individual derivatives are replaced by 
ordinary differential equations from which the outline of the rod 
when buckling is determined. Based on the work of A. G. Nazarov 
[title source, 9, no. 2, 1948; Izv. Akad. Nauk Arm.SSR 1, no. 4, 
1948], author obtains the righthand sides of the equations in the 
form of functions, continuous here and there on the portions be- 
tween the fissures of the surface. Both equations have a fourth 
order. When constructing the general solution of the equations ob- 
tained, individual solutions are recorded by means of Nazarov’s 
formulas. Eight constants of integration were to be determined 
from conditions on the boundary of the rod contour. In a homo- 
geneous boundary problem for their determination there will be ob- 
tained a homogeneous algebraical system of the eighth order. A 
transcendental characteristic equation of this system, obtained 
from the conditions that the deformations of the surface differ from 
zero, is contained in the fact, apart from the axial pressure, of the 
unknown parameter of the number of half waves m. As an example, 
author compiles a characteristic equation for a compressed small 
corner, when one edge of the surface is fastened hinge-fashion 
along the whole length of the generating surface, and when this 
link is absent. Inthe given conditions of fastening, four arbitrary 
constants are excluded, and the characteristic equation takes the 
form of a determinant of the fourth order. The investigation of the 
characteristic equation is not carried out. 
Yu. D. Kopeikin 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3520. Tyagunov, |. A., Verification of the general stability of 
beams by means of the theory of Professor V. Z. Viasov (in Rus- 
sian), Sb. tr. Odessk. gidrotekbn, in-ta no. 6, 144-154; Ref. Zh, 
Mekhb, no. 1, 1957, Rev. 1072. 

An investigation is made of the separate and joint effect ona 
thin-walled doubly supported beam with a symmetrical open shape 
of a concentrated force at the center and an equally distributed 
load along its length. The solution follows the Bubnov method. 
For the angle of twist an approximate function is accepted having 
the form of a series 


oy 


1 


inz 
% ;Sin 7 


Equations are obtained for the critical loadings with successive 
limitations by one, two or three terms of the series. The equa- 
tions obtained with three terms of the series retained proved to be 
unwieldy. The calculation formulas recommended for the critical 
loads and critical stresses were arrived at by a solution involving 
the retention of two terms of the series with 0, with some simplifi- 
cations, by means of which terms are discarded, giving a small 
numerical correction in the results obtained. Some general con- 
clusions of the author, based on the result of one specific solved 
example, appear to be unconvincing, especially the assertion that 
the method of calculating the stability of beams, worked out by 

G. M. Chuvikin “‘General stability of monorail beams,’’ 56. 
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VNIIPTMASH, Mashgiz, 1948], gives incorrect results. Equally 
unfounded is the statement of the inadequacy of the checks of the 
stability of beams conforming to N and TU=1=46 standards. Ob- 
viously, a comparative evaluation of these methods can only be 
arrived at after a much wider general analysis. Form (12) recom- 
mended for estimating the margin of error of the solution is ob- 
tained by very crude assumptions and, apparently, does not give a 
satisfactory answer for the discrepancy between the approximate 
and the accurate solutions. It should be noted that in Eq. [3] a 
misprint has been overlooked, the numerical coefficient of the sec- 
ond term should be ten times smaller. U. N. Arbuzov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, Eugland 


3521. March, H. W., and Kuenzi, E. W., Buckling of cylinders 
of sandwich construction in axial compression, U. S. Dept. Agric., 
For. Prod. Lab. Rep. 1830, 38 pp. + 2 tables + 7 figs., Dec. 

1957. 

Report presents a theoretical analysis of the buckling of long 
circular cylindrical shells of sandwich construction under axial 
compression, and an experimental confirmation of this analysis by 
tests on curved panels, The effect of shear deformation in the 
core of the sandwich is taken into account by employing an ap- 
proximate ‘‘tilting’’ method due to Williams, Leggett and Hopkins, 
The core and facings are taken to be orthotropic, with two of their 
natural axes parallel, respectively, to the axial and circumferential 
directions of the cylinder. The facings, which may be equal or un- 
equal in thickness, are assumed to be thin, but their flexural 
rigidities are not neglected. All stress components in the core 
are neglected except the transverse shear components, 

Initial irregularities are assumed to be present and to grow 
under increasing compressive load until buckling occurs. A large 
deflection theory is employed in the analysis, and the derivations 
of the differential equations for a stress function and of the ex- 
pression for the energy of deformation are extensions of the 
analysis by Karman and Tsien for the homogeneous isotropic 
cylinder. Suitable modifications are made for the orthotropic 
materials and the effect of shear deformation in the core of the 
sandwich, The analysis is designed to evaluate the effects of the 
relatively low shearing moduli of sandwich cores on buckling 
stresses. Families of curves are presented for use in designing 
shells of sandwich construction having isotropic facings and 
orthotropic or isotropic cores. 

The results of the theoretical analysis are compared with data 
obtained from tests on a series of curved panels. This comparison 
shows thar the theory applies reasonably well to curved plates of 


sizes sufficient to include at least one ideal buckle. 
R. L. Bisplinghoff, USA 


3522. March, H. W., and Kuenzi, E. W., Buckling of sandwich 
cylinders in torsion, U. S. Dept. Agric., For. Prod. Lab. Rep. 
1840, 25 pp. + 9 figs., Jan. 1958. 

Report is a revision of paper issued in 1953 [AMR 7 (1954), Rev. 
2804]. Derivations are now made for the orthotropic core rather 


than isotropic core and a new set of curves has been constructed 
E, Gatewood, USA 


to show the theoretical results. B. 





3523. Moliotis, P. D., A method of design of reinforced con- 
crete sections, Proc. Amer. Soc. civ. Engrs. 84, ST 1 (J. Struct. 
Div.), Pap. 1509, 26 pp., Jan. 1958. 

Author derives a solution based on elastic theory for the design 
of members subject to combined axial load and bending. Solution 
is limited to members symmetrical in the plane of bending but of 
unusual shapes and arrangement of reinforcement. Tables are 
included to facilitate solution of the shape factors required in the 
I. A. Benjamin, USA 


equations, 
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3524. Gerard, G., The crippling strength of compression 
elements, J. aero. Sci. 25, 1, 37-52, Jan. 1958. 

Paper consists of a review, primarily for the airframe designer 
and stress analyst, of a new method of crippling strength analysis. 
Available test data on various aluminum, magnesium, and titanium 
alloys and steels are presented in terms of generalized param- 
eters, based on the over-all geometric configuration of the 
element and two mechanical properties of the material—the 
elastic modulus and compressive yield strength, The method 
applies to both formed and extruded elements and stiffened panels. 

The predictions of the method are checked by available test 
data on short-time crippling at elevated temperatures. Similarly, 
the method is extended to the creep crippling problem by a 
suitable definition of the time-dependent yield strength under 
creep conditions, 

Finally, the efficiencies of various materials in crippling 
applications under elevated temperature conditions are reviewed, 
and simple test methods are proposed for rapidly determining the 
crippling strength of new materials under various environmental 


conditions. From author’s summary 


Joints and Joining Methods 


(See Rev. 3526) 


Structures 


(See also Revs. 3442, 3451, 3452, 3465, 3478, 3484, 3501, 3512, 
3524, 3579, 3644, 3691, 3819) 


Book —3525. Gheorghiu, A., Conjugate systems in the calculus 
of structures (in Roumanian), Bucuresti, Edituri Technica, 1957, 
132 pp. 7 lei. 

A general method for investigating the displaced positions of 
structures is presented. 

Author generalizes Mohr’s (1868) ‘tmethod of conjugate beams’”’ 
(consisting in replacing the study on a real system by that on a 
conventional one), Umansky (1940) and Grinter’s (1949) studies, 


the ‘tanalogy of columns’’ (H. Cross, 1930) and the ‘‘analogy of 
shear with torsion,"’ 

The conjugate system represents the static equilibrium of 
relative displacements occuring in the real system when passing to 
a displaced position; these displacements are considered to be 
applied, within a certain static significance, on a conventional 
rigid body. Effective displacements at various points of the 
considered real system are given by vectors representing stresses 
in the corresponding cross section of the conjugate system. 

First two chapters deal with the significance and properties of 
conjugate systems as well as with their obtainment and utilization, 
Remaining chapters contain a large number of applications (of 
which many are completely solved) concerning especially the 
hyperstatic systems (where all usual methods may be found) and 
the graphical construction of lines of influence; in the latter case 
the method is especially useful for hyperstatic systems, 

P. P. Teodorescu, Roumania 


3526. Harghel, |., Analysis of rigid frameworks subject to side- 
sway (in Rumanian), Indust. constr. Mater. constr. 8, 7, 388-398, 
July 1957. 

Paper presents method of elastic deformations by solving equa- 
tions in which groups of simultaneous rotations at several rigid 
joints are redundant, Author’s method is applied to numerical 
examples of frames with multiple bays and floors and also to 
continuous frames with pitched girders, 

J. J. Polivka, USA 















3527. Rozenblynmas, A., Problem of calculating frames by 
means of successive approximations (in Russian), Trudi Kannassk. 
politekbn. in-ta 3, 281-282, 1955; Ref. Zb. Mekb. no. 1, 1957, 
Rev. 1053. 

It is proposed, in calculating frames with undisplaced joints by 
the Cross method, to apply the process of successive approxima- 
tions for the calculation not of the individual joint moments of the 
rods, but of the sum of the ‘‘loaded’’ moments, acting on the joint, 
which makes it easy in the final calculation to determine the angle 
of deflection @ of all the joints [see S. Timoshenko, ‘‘History of 
Strength of Materials,’’ McGraw Hill Book Co., N. Y., London, 
Toronto, 1953, p. 423]. In so doing, the operations of calculating 
the process repeatedly is appreciably simplified in comparison with 
the usual Cross calculation, When all the angles 9 are known, 
the supporting moments of the rods are computed by the ordinary 
formulas of the method of angular permutation. A modification of 
the method is set out which leads to the simultaneous equilibra- 
Examples of the calculations are 

A. A. Pikovskii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


tion of whole groups of joints, 
given. 


3528. Tsai, F.-Y¥., The method of propagating unbalanced joint 
moments for analyzing continuous frames, Scientia Sinica 6, 4, 
733-755, Aug. 1957. 

Paper describes a one-cycle moment-distribution procedure valid 
for linear systems such as continuous beams, one-story bents, and 
simple closed frames, Procedure requires prior calculation of 
propagation factor from each end of each member to its opposite 
end, and prior calculation of distribution factors for each member 
at each joint. In a linear system, unbalanced moments are 
balanced and propagated beginning, say, at the left end of the 
structure and proceeding through the entire structure to the right 
end; and then from the right end to the left, In the case of more 
complicated frames, such as bents two and more stories in height, 
an iterative procedure must be introduced to couple the several 
levels of beams together. 

Reviewer remarks that method is precisely analogous to the 
step-by-step solution of the ordered set of slope deflection equa- 
tions; the first propagaiton being identical with the first passage 
through the matrix, which reduces the matrix to a bi-diagonal 
system, and the reverse propagation being identical with the back- 
solution of this system, While one-cycle methods are of academic 
interest, reviewer believes that operating upon matrix of slope 
deflection equations is generally more efficient, since prior 
calculation of special factors or constants is not necessary, 

J. E. Goldberg, USA 


3529. Urban, |. V., Calculation of spatial thin-walled structures 
composed of open and closed section (in Russian), Raschety na 
prochnost’, Zhestokost’, ustoichivost i Kolebaniya, Moscow, 
Mashgiz, 1955, 79-95; Ref. Zh. Mekh. no. 1, 1957, Rev. 1051. 

An approximate method of calculation is set forth for frameworks 
composed of thin-walled rods with open and closed forms in cross 
section, An example is given of the calculation for the frame of a 
railway truck under oblique-symmetrical loading, from which it is 
seen that in a series of cases the most dangerous factor of stress 

V. V. Novitskii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


is warping. 


3530. Lyapin, M. V., Calculation of wind-resisting frames ina 
tall building (in Russian), Raschet prostranstvennykh 
konstruktsii, no. 3, Moscow, Gos, izd-vo lit. po str-vu i 
arkitekture, 1955, 946; Ref. Zh. Mekh. no. 1, 1957, Rev. 1093, 

To resist the horizontal wind pressure in tall buildings special 
constructions are used in the shape of ferroconcrete and metal 


walls and closed frames of great height weakened to a significant 
degree by openings in the horizontal and vertical planes. In the 
static sense, a wind-resisting frame can be viewed as a system 
consisting of a set of very high vertical plates, firmly connected 
by tie plates. In view of the large ratio of the height of the 
vertical plates to their width (more than 30), the plates, in the 
calculation scheme, are replaced by rods. For the basic system, 
a series of elastic vertical rods, joined at various height levels 
by means of elastic horizontal rods, is taken. The search for the 
principle underlying the change of moments along the vertical 
plane leads to the calculation of girders without stays. The 
distribution of the internal forces in the horizontal sections of the 
frame is performed on the basis of six term equations of elasticity. 
Different cases of loading are investigated: (1) Horizontal force P 
is applied at the level of the topmost tie rod of the frame; (2) this 
force is an evenly distributed load over the whole height of the 
frame; (3) the loading is a distributed triangular load over the 
whole height of the frame. 

A numerical example is given of a plane wind tie with openings 
(calculation of one of the transverse walls of plane wind ties of a 
tall building in the Square of the Revolution), 

V. V. Pavlov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3531. Yamauchi, T., On the experimental analysis for the 
grillage beam by the electric analogy, Proc. Sixth Japan nat. 
Congr. appl. Mech., Univ. of Kyoto, Japan, Oct. 1956, 95-98. 


3532. Boleskei, E., Limit design of compressed bars (in 
Hungarian), Magyar Tud. Akad. Oszt. K6zl. 19, 1/3, 177-188, 
1956. 

Paper recapitulates the essence of a former paper by the 


author, reviewed in AMR 9 (1956), Rev. 3579. 
J. Barta, Hungary 


3533. Kaufman, S., Analysis of elliptical rings for monocoque 
fuselages, |. aero. Sci. 25, 2, 98-102, Feb. 1958. 

Bending moment, thrust and shear coefficients indicative of 
these forces acting upon an airframe ring are calculated and 
plotted. These coefficients are obtained for the case of external 


load parallel to major axis, parallel to minor axis, and a moment 


applied anywhere on the ring. Author points out previous exact 
solutions have been lintited to simple shapes such as circle. 


Furthermore, since any load can be resolved into one or more of 
the loading conditions imposed upon present solution, super- 
position can be used to handle all load situations. Families of 
coefficient curves for three ring shapes and six applied load 
positions are presented, J. P. Vidosic, USA 

3534. Brekelmans, L. G. H., Concealed column heads for 
mushroom system floors (in German), Ingenieur 10, 3, BT. 1-14, 
Jan. 1958. 

In cases where column heads were undesirable, attempts were 
made to retain their important constructional advantages by means 
of steel sections in the floor slab, constituting a concealed head, 
considering the n times greater elasticity modulus of steel 
compared with concrete, Calculations and experiments prove 
that equivalence could be attained only by a solid steel slab 
almost as thick as the floor slab, Shearing stresses are certainly 
absorbed by concealed heads, but braces are more efficient and 
cheaper for this purpose, 

It is recommended that a floor with concealed heads should be 
considered as a floor without heads according to the present 
regulations for mushroom systems (A.C.I. 318-47). In this case a 
greater thickness of the floor and more steel is to be accepted. 

From author’s summary 





3535. Broms, B., and Viest, |. M., Ultimate strength analysis of 
long hinged reinforced concrete columns, Proc. Amer. Soc. civ. 
Engrs. 84, ST 1 (J. Struct. Div.), Pap. 1510, 39 pp, Jan. 1958. 

Formulas for ultimate load (concentric or eccentric) carrying 
capacities of long hinged reinforced-concrete columns are derived 
by authors. Basic assumptions used are: (a) Hognestad’s stress- 
strain curve for concrete in compression is valid at failure, 

(b) E- = 1,800,000 + 460 /7; where {vis taken as 0.85 of the 
cylinder strength; (c) the maximum compressive strain of concrete 
attainable for concentrically loaded columns is €, = 2 f2’/E, and 
that for eccentrically loaded columns, 0.0038; (d) the deflection 
shape of column is a part of a cosine curve; and (e) the contribu- 
tion to deflection of shear is negligible. Furthermore, the 
critical concentric load is based on Engesser’s tangent modulus, 

Good agreement is claimed when the analyses are checked 
against test results previously reported. Dimensionless charts 
are presented correlating ultimate loads with slenderness ratios 
in conjunction with other factors important in design. No attempts 
are made however to assess the code provisions for long columns 
adopted by ACI in 1956, D. H. Cheng, USA 


3536. Esmay, M. L., and Boyd, J. S., Gable and single slope 
wood truss design, Amer. Soc. Agric. Engrs., 1957 Meeting 
Chicago, IIl., Dec. 1957. Pap. 57-572, 17 pp. 

Paper describes the results of tests on (1) the load-carrying 
capacity of spaced and solid roof decking, (2) 24-ft span, 4 in 12 
roof pitch, gable-type, trussed rafters of ‘‘W’’ design, to be 
spaced 4 ft o.c., with (a) ring-connectored and (b) nail-glued 
plywood gusset joints, and (e) shed-type trussed rafters of same 
span and similar design with both types of joints. 

Solid, tongue and groove, l-in. roof decking was found satis- 
factory if placed on rafters spaced 4 ft apart. It is stressed under 
concentrated loads up to 200 Ib (a) only slightly more than 1/3 as 
much as solid, square-edge, roof decking, and (b) 1/3 as much as 
2 by 4 flatwise roofers spaced 2 ft apart. 

The glue-nailed gable-type trussed rafters (a) failed at an 
ultimate load amounting to approximately four times the design 
roof load of 30 psf, and (b) withstood twice the ultimate load sup- 
ported by ring-connectored trussed rafters at similar deflection, 

The glue-nailed shed-type trussed rafters (a) failed at an 
ultimate roof load of three times the design load of 30 psf, and 
(b) withstood twice the ultimate load supported by the connectored 
assembly. 

While the factors of safety to the ultimate of four and three for 
the glue-nailed trussed rafters indicate that the glue-nailed designs 
should perform satisfactorily, particularly the factor of safety of 
14 for the shed-type ring-connectored trussed rafters appears to 
the reviewer to be extremely small! in light of the variables en- 
countered in this type of construction. 

The design of the nail-glued joints could, in the reviewer's 
opinion, have been improved and the joints strengthened by having 
the face ply of the plywood gussets, in accordance with recom- 
mended practice, parallel (a) with the lower chord of the gable- 
type trussed rafter and (b) with the upper chord of the shed-type 
trussed rafter, E. G. Stern, USA 

3537. Nelson, G. L., A new light-weight trussed rafter, Amer. 
Soc, Agric. Engr. 1957 Meeting, Chicago, Ill., Dec. 1957., 

Pap. 57-571, 13 pp. 

Two nailed and four nail-glued light-weight trussed rafters of 
24-ft span, 5 in 12 roof pitch, 2-ft spacing, and modified ‘‘W’’ 
type were designed and tested by applying dead weights over 
relatively long periods. These tests were performed after ap- 
plication of lateral bracing to prevent lateral buckling of the 
assemblies. All members consisted of 1 by 6, rough, kiln-dried 
lumber which overlapped at the joints in such a way as to provide 
for framed joints at the ridge and diagonal-lower-chord joints, 


According to the design, the end cuts of all members are either 45° 
cuts or can be made by end-trimming the lumber after assembly, 
using the principal members as guides for the sawcuts, The 
design is ingenious in a number of ways. The test results ful- 
filled the design expectations. 

When using this design, emphasis must be given to the fact 
that field gluing calls for all the controls required of shop gluing. 
To accomplish satisfactory jointing, the undressed lumber has to 
be of uniform thickness. Thus special care must be exercised not 
to use lumber of varying thickness at the jointed ends. 

These light-weight trussed rafters (average weight of 118 Ib) 
were used in the erection of a turkey shelter, with 2 by 4, spaced 
flatwise roofers acting as roof sheathing. While the author ex- 
perienced no difficulties in fastening the spaced roofers to the 
edge of the l-in. lumber, careful nailing appears to be a necessity 
in order not to split the 1-in. kiln-dried lumber or to prevent lead- 
outs. If a solid roof deck is applied, its nailing to 1l-in. lumber 
may be even more difficult. 

Similar nailing difficulties would, in reviewer’s opinion, be en- 
countered if a ceiling should have to be nailed to the l-in, lower- 
chord members. On the other hand, their dimensional variability 
makes them, according to the author, unsuitable for such ceiling 
installation. Thus, use of the design is limited to farm, industrial, 
and similar structures. 

In the building, the l-in, rafter member is prevented from buckling 
by the sheathing. Tests indicate that the ultimate test load of 
properly nailed trussed rafters of standard design with 2-in, 
lumber is limited by buckling of the rafter members, No test data 
are available which indicate whether any spaced sheathing 
provides the greater stiffening required by the rough l-in. lumber 
to be as resistant to lateral buckling as similarly supported 
dressed 2-in, lumber, The performance of fully comparative tests 
appears to be justified in order to determine actual factors of 
safety for these trussed rafters under field conditions. 

During the performance of pilot tests on split-ring connectored, 
nail-glued, and nailed trussed rafters of ‘‘typical’’ designs, the 
recommendations for such designs were closely followed, except 
that common wire nails replaced properly threaded nails on which 
the design of the nailed trussed rafters is based, The results of 
this substitution proved to be drastic. The bending stresses in 
the upper chord near the heel joint of the nailed trussed rafters 
were 125% larger than those in the nail-glued trussed rafter and 
27% larger than those on the split-ring connectored trussed 
rafter. Furthermore, the ridge deflection at a test load of 31 psf 
of the nailed trussed rafter was 101% larger than that of the nail- 
glued trussed rafter; however, 46% smaller than that of the split- 


ring connectored trussed rafter. E, G. Stern, USA 


3538. Szeremi, L., Stresses in girders due to transverse loads 
(in Hungarian), Festival issue of Publ. of Techn. Univ. Budapest, 
Civil Engng. Dept., 87-97, 1957. 

To determine the internal forces of statically indeterminate 
frames, author applies the so-called strain method, that is, the 
counterpart of the force method. A special point is used which is 
analogous to the middle point of the elasticity ellipse of the 
force method, In this way linear equations present themselves 
and each of them contains one unknown only. 

J. Barta, Hungary 


3539. Csonka, P., Stress analysis of block steps with grooved 
joints, Acta Techn. Hung. Budapest 16, 1/2, 195-204, 1957. 

It is supposed that the steps are free to rotate about the shoulder 
lines. The use of Fourier’s series leads to difference equations of 
second order, which must be solved for obtaining the internal 


forces of the stairs, J. Barta, Hungary 
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3540. Vedlin, B., Experimental analysis of steel penstocks 
embedded in concrete in a rock tunnel (in Slavonian), Gradbeni 
Vestnik 8, 45/46, 67-73, 1956/1957. 

Measurements were made in the hydroelectric plant which 
Jablanica and Moste built in 1951-56, where tunnels of 15- and 
17-ft inside diam were used, the largest in Europe. Measurements 
of deformations and stresses were made with electric underwater 
strain gages, Results are presented in tables and diagrams. It 
was found that under interior pressure the steel pipe encased in 
concrete and placed into a fairly solid rock carries only a small 
part of the pressure, the greater part being resisted by embedding 
concrete, 4=5 ft thick, which fills the space between steel pipe 
and solid rock. J. J. Polivka, USA 

3541. Bubnov, S., Some experiences gained from constructions 
in prestressed concrete system, Gradbeni Vestnik 8, 47/50, 143- 
150, 1956/57. 

Prestressed-concrete structures were introduced in Slovenia in 
1954, and since then this material has been used for many com- 
mercial buildings, executed especially by ‘‘Technika’”’ in 
Ljubljana, Author describes typical roof structure spanning 65 ft, 
consisting of I-shaped girders 16 ft o.c. supporting continuous 
series of precast joists of inverted U-shape, 1)4 in, thick and 
7 in, deep, their width decreasing from 10 to 8% in. toward the 
top, thus providing, when assembled one to the other, joints of 
triangular cross section, 2'4 in. wide on the top. These joints 
were filled with special bituminous material, spread also on the 
surface as the lowest layer of a very reliable roofing. Joints on 
top of the girders are 4 in. wide. I-shaped girders with open web 
in the center part are 50 in, deep at the ridge and 40 in, at the 
Average ultimate strength of 0.2-in. wires 
Average 


supporting columns. 
was 225 ksi. Process of testing materials is described, 
concrete strength was 8000 psi, and slippage only 0.1 in. Cables 
were grouted with colloid cement and Lurgi plasticizer. Loading 
tests within elastic limits proved the accuracy of design. Com- 
parison of costs is thoroughly discussed and shows that the 
prestressed-concrete girders were 19% cheaper than those of 
ordinary reinforced concrete. J. J. Polivka, USA 

3542. Turk, S., Simplified design of reinforcement in concrete 
structures under eccentric loading (in Slavonian), Gradbeni 
Vesinik 8, 45/46, 99-107, 1956/1957. 

Author’s original method of calculating both reinforcements is 
accompanied by graphs and explained in various examples, based 
on determination of certain point T corresponding to the specific 
eccentricity and loading. The effect of buckling is also con- 
sidered. J. J. Polivka, USA 

3543. Lapajne, S., Bridge structures on the automobile highway 
(in Slovenian), Gradbeni Vestnik 8, 47/50, 151-158, 1956/57. 

Standard bridges are discussed, especially their economy 
compared with new bridge types in reinforced and prestressed 
concrete and with recently developed structural types, as e.g., 
flat slabs, long-span slabs with two main girders without cross 
beams, etc. J. J. Polivka, USA 

3544. Polyakov, L. P., Approximate calculation of arched 
bridges, taking into account structures above the arches (in 
Russian), Sb. tr. Kievsk. inzh.-str. in-ta no. 10, 35-45, 1954; Ref. 
Zh. Mekb. no. 1, 1957, Rev. 1049. 

Formulas are given for the calculation of an arched bridge, 
taking into account the joint work of the arch and the structure 
above the arch, on the assumption that the columns of the above- 


arch framework are furnished with end articulations, 
P. S. Morozov 


Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3545. Nikol’skii, V. D., Application of the kinematic method 
for the calculation of frame bridges of the lattice girder type by 
the method of permutations (in Russian), Trudi Dnepropetr. in-ta 
inzh. zh. d. transp. no. 25, 335=347, 1956; Ref. Zh. Mekhb. no. 1, 
1957, Rev. 1052. 

The usual method is given for the construction of the lines of 
influence of the moments of deflection, longitudinal and transverse 
forces as lines of deflection. The problem is solved by the 
method of permutations, For the crossbars of the frame, with 
parallel bracing, the ordinates of the lines of influence M, N, and 
O are expressed through the angles of deflection of the joints of 
the frame and the known (in the literature) tabulated functions, 
which enable the presence of brackets to be taken into account, 

L. N. Vorov’ev 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3546. Haviar, G., and Magyar, A., Tubular scaffolds for bridge 
building (in Hungarian), Magyar Tud. Akad. Oszt. K6z/. 19, 1/3, 
287-299, 1956. 

The advantages offered by tubular scaffolds are discussed, : For 
building small- and middle-span bridges, author recommends the 
application of pipes having a diameter of 5-G cm and constructed 
in dense networks, The chief load-bearing compression members 
should be made of high-tensile steel. Bracing members may be 
No real execution is mentioned in the study. 

J. Barta, Hungary 


made of aluminum. 


3547. Jackson, L. R., and Gordon, S. A., The application of a 
new structural index to compare titanium alloys with other 
materials in airframe structures, Trans. ASME 79, 5, 949-958, 
July 1957. 

Authors have developed a new structural index for the evalua- 
tion of bent-up sheet sections used as compression members. The 
structural index proposed is 


EF 7\0.59 
yf ) 


where F __ is the crippling stress of the section, n = F,,-/E, 
Fai is the compression yield of the material, and FE the Young’s 


Modulus, F__ is given by the equation 


a 2Nt? 0.847 
F_. = 0.45 VF_ YE a 


where N is the number of angles in the bent-up section, ¢ the 
thickness, and A the total area. A large number of tests at room 
and elevated temperatures on aluminum, titanium, and stainless- 


steel alloys confirm these equations. 
E. E. Sechler, USA 


3548. Capey, E. C., The deformation of a long swept wing with 
chordwise variation of the thickness, Aero. Res. Counc. Lond. 
curr. Pap. 348, 19 pp. + 17 figs., 1957. 

Paper is based on Mansfield and Kleeman inextensional theory 
for the bending of flat plates [AMR 9 (1956), Rev. 421], which 
assumes that the deformation mode is a developable surface. The 
stress distribution in a long, constant section strip, clamped at an 
oblique section and subject to bending or torsional moment, is 
calculated. Solutions and graphs are given for strips whose cross 
sections are rectangular, diamond shaped, parabolic or double 
wedge shaped. P. Cicala, Italy 
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Rheology (Plastic, Viscoplastic Flow) 


(See also Revs. 3442, 3458, 3488, 3509, 3560, 
3569, 3575, 3619, 3738, 3739) 


3549. Thomas, T. Y., The Luders band problem, J. Math. Mech. 
7, 1, 17227, Jan. 1958. 

Author investigates the plastic flow of a flat plate such as is 
commonly used in the tensile test, when subjected to a slowly in- 
creasing tension, with a view to determining the orientation of the 
Liiders bands. He considers three cases of plastic material obey- 
ing (1) the von Mises stress-strain relations, (2) the Prandtl-Reuss 
equations, (3) the ‘‘modified’’ Prandtl-Reuss equations. The 
**modified’’ Prandtl-Reuss equations are stated by the author to 
be those in which the total time derivative of the deviatoric 
stress tensor is replaced by an ‘‘absolute’’ time derivative, and 
reference is made to an article by the author which was not avail- 
able to the reviewer. It is concluded that, for all three cases, the 
Liiders bands will be inclined at angles + 54°44’ to the axis of 
pull. 

This is a difficult paper to read, owing to the rather cumbersome 
mixture of tensor and two-dimensional notation which has been 
used. Author maintains that he has treated this problem from the 
strictly dynamical viewpoint. The result is of interest for the 
elastic-plastic material considered, in that the author has ap- 
parently managed to determine the orientation of the Liders lines 
for an assumed material in which discontinuities are not ad- 
mitted. Reviewer is not convinced of the general validity of the 
author’s analysis, however, in that he appears to have assumed 
that the material postulated as obeying the Prandtl-Reuss equa- 
tions is totally incompressible, so that the analysis would apply 
only to materials having Poisson’s ratio = 4. 

J. M. Alexander, England 


3550. Thomas, T. Y., On the velocity of formation of Luders 
bands, J. Math. Mech. 7, 2, 141-148, Mar. 1958. 

This is a continuation of the work by the author on this prob- 
lem, given in the previous review. Basing his analysis on the 
four governing equations, namely the Prandtl-Reuss equations, the 
equations of motion, the incompressibility condition, and the 
quadratic yield condition, author attempts to determine the veloc- 
ity of formation of a Liiders band, i.e., the velocity with which it 
grows along its direction. 

The equations on which the analysis is based are written in the 
following forms: 

o* 


(8] ty (Prandtl-Reuss) 


mw ai:; (equations of motion) 


(10] =(@, (incompressibility condition) 


Ae At , 
(11) 95;%:; = K 


(quadratic yield condition) 

The asterisk denotes deviatoric stress, the circumflex denotes 
conditions in the plastic material, yp is half the shear modulus, 
and rr is the strain-rate tensor. It seems to the reviewer that the 
v, referred to in equation [10] are intended to be identical with 
those of equation [9] and must therefore refer to total velocities. 
If that is so, equation [10] cannot be compatible with equation [8], 
since it is only the components of the plastic part of the strain 
tensor which sum to give the incompressibility condition. The 
total velocity is compounded of both elastic and plastic displace- 
ment rates, so that equation [10] would only seem to be admissible 


for a material having Poisson’s ratio = 4 


Author finally derives two expressions for the required velocity 
of formation, and states that it is not clear which one will be 


operative in practice. J. M. Alexander, England 


3551. Bland, D. R., and Naghdi, P. M., A compressible elastic, 
perfectly plastic wedge, J. appl. Mech. 25, 2, 239-242, June 1958. 
Author’s former solution [J appl. Mech. 24, 1, 98-104, Mar. 57] 
is extended by regarding Poisson’s ratio, using Tresca’s yield 
criterion instead of Mises’ yield condition. Only displacements 

and axial component of stress are affected. 
F. Schultz-Grunow, Germany 


3552. Merckx, K. R., The dependence of thermal stresses in 
cylindrical reactor fuel elements upon the method of cooling, 
ASME Trans. 80, 5, 985-990, July 1958. 

A report on a method of computing thermal stresses and strains 
during operation of reactor fuel elements. Axial symmetry is as- 
sumed and end effects neglected. The nonlinear partial differen- 
tial equations in the independent variables of radial distance and 
time are solved by step-by-step procedures using a digital com- 
puter. The required expression for rate of plastic flow as a func- 
tion of the stress and strain deviation invariants and of the tem- 
perature is obtained from simple tension creep data. 

Calculations show that the maximum stress may be reduced 
35% and the maximum strain 75% if a solid cylindrical fuel ele- 
ment is replaced with a hollow one of same power capacity and 


cooled from both internal and external surfaces. 
G. Pickett, USA 


3553. Sokolov, A. P., Approximate solution of a plane problem 
of the theory of plasticity (in Russian), Trudi Mosk. energ. in-ta 
no. 17, 142-150, 1955; Ref. Zb. Mekb. no. 1, 1957, Rev. 923. 

The problem is examined of the distribution of stresses in a 
plastic area near a round opening in the event of plane deforma- 
tion. On the periphery of the opening p = 1 an irregularly distrib- 
uted pressure is operating 


oo 
a 
os _ k = 
La p- DIM, 199 =0 

s kel 
where p, 0 are polar coordinates, o, is the elastic limit, p, A are 
parameters, (, (0) are the given functions. In the plastic zone the 


conditions of flow according to Tresk-Saint Venant are fulfilled. 
The stresses are sought in the form of series by steps A 


16 = % > KW, 6) 


0, =05 +9, 2 MEQ. (p, 0) 


Op = 95 +0, x Ay (pe, 0) {*] 


The coefficients of series P,, y,, W, are bound up with the 
force of the condition of flow by some recurring relation, From the 
differential equations of equilibrium, the integral form of coef- 
ficient k is established, from which p,, x, are found. Making use 
of some assumptions relating to W, (p, 9) the convergence of 
series [*] is substantiated when values for A are sufficiently 
small. An example is given of an elasto-plastic problem when on 
the periphery of p = 1 the pressure is given as 

o= =e, = Ao, cos 20 
L. M. Kachanov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3554. Popov, E. P., and Willis, J. A., Plastic design of cover 
plated continuous beams, Proc. Amer. Soc. civ. Engrs. 84, EM 1 
(J. engng. Mech.), Pap. 1495, 22 pp., Jan. 1957. 

A nonprismatic continuous beam may be considered well de- 
signed by the plastic method if at the ultimate load a plastic 
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hinge forms throughout the beam. Significantly, according to the 
plastic method of design, an infinite number of alternative de- 
signs to carry the same applied load is possible. The material of 
a beam may be distributed quite differently to achieve the same 
ultimate carrying capacity. This situation is entirely different 
from that found in elastic design where, theoretically, once the 
type of cross section is fixed, there is only one solution of a 
given problem. In this paper alternative plastic designs for a two- 
span continuous beam loaded with concentrated forces are dis- 
cussed. Experimental evidence is submitted to serve as a justi- 
fication for the simple plastic method of design of nonprismatic 
members and to show some of the shortcomings in the simple 
plastic theory. From authors’ summary 

3555. Magiros, D. G., Lateral free vibrations of simple prisma- 
tic bar in plasticity. | and Il (in Greek), Proc. Athens Acad. Sci. 
31, 16/21, 168-171, 1956. 

In Part I the solution of a nonlinear partial differential equation 
describing the lateral free vibrations of a simply supported prisma- 
tic bar, bent plastically, is given. The solution is determined 
with the help of an infinite system of nonlinear equations of de- 

» which is solved by the method of successive approxima- 
tions. The solution fulfills, under certain limitations, all of 
Hadamard’s postulates [R. Courant, Proc. International Congress 
of Mathematics, vol. II, 1952]; consequently, it represents the 
actual case. 

In Part II the general solution of Part I is applied to a beam with 
a particular vibration geometry and bending moment-curvature re- 
lationship, and the first and second approximations of the particu- 
From author’s summary 


gree ‘‘r 


lar solution are given. 


3556. Broadbent, S. R., and Callicott, T. G., Coal breakage 
processes. II] — The analysis of a coal transport system. IV — 
An exploratory analysis of the cone mill in open-circuit grinding. 
V — Analysis of closed circuit grinding, J. Inst. Fue! 30, 192, 
13-25, Jan. 1957. 

III. Methods presented by the authors earlier [AMR 10 (1957), 
Revs. 3651, 3652] are applied to coal transport system. It is 
shown that the mbreakage model is a reasonable description of 
the breakage which actually occurred. Sampling procedures and 
size analysis are described. 

IV. The methods, using matrix analysis [op. cit.], are used for 
the investigation of a so-called cone mill. The effects of various 
factors on performance of the mill are studied. 

V. The equations for recirculating grinding system are derived. 
Solution is verified on a laboratory cone mill. 

B. Langefors, Sweden 


3557. Mirzadzhanzade, A. Kh., and Mirzoyan, A. A., Motion of 
two cylindrical circular layers of a viscous-plastic substance in a 
circular cylindrical pipe (in Russian), Kolloid Zh. 17, 4, 299-301, 
1955; Re/. Zh. Mekh. no. 10, 1956, Rev. 6690. 

The effectiveness is noted of the method of joint transfer along 
spiral pipelines of viscous-plastic disperse systems having high 
values of plastic viscosity n and limiting shear stress r, and 
viscous plastic substances having small values of n and re. A so- 
lution is given of the problem of the motion of two cylindrical 
round layers of viscous plastic media in a cylindrical round pipe 
with co-axial motion without rotation of the flows. 

N. I. Malinin 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3558. Isaksson, A., Creep rates of eccentrically loaded test 
pieces, Acta Polyt. no. 219, 33 pp., 1957. 

For the secondary creep rate, represented by a power law in the 
stress, the increase of the average creep rate of tensile speci- 


nens due to a constant eccentricity is given for H-sections, 


rectangular and hexagonal sections, and the results are extrapo- 
lated to circular cross sections. In actual tests the eccentricity 
will decrease with time. For H-sections a Fourier analysis is 
given for the linearized problem of variable eccentricity, both for 
secondary creep and for the case when in addition to secondary 
creep a certain amount of plastic deformation is present, which 
represents the primary creep by a power law in the stress for the 
creep intercept corresponding to a constant load test. The in- 
fluence of the first nonlinear terms in the equations is investi- 
gated and is found to cause an error of less than 10% during the 
time interval of interest. Primary creep is found to contribute to 
the increase of the average creep rate about as much as secondary 
creep. Reviewer believes however that the assumption that pri- 
mary creep is only active for increasing stress tends to overesti- 
mate this influence of primary creep. Various creep machines 
located in Sweden are considered from the standpoint that ec- 
centricity shall not give a larger error in the creep rate than does 
the load deviation. It is found that this requirement, which ac- 
cording to the analysis means an eccentricity of less than 1% for 
a power n =G in the law for secondary creep, is only fulfilled by 
those machines which have special accessories for diminishing 
of eccentricity. J. F. Besseling, USA 

3559. Nishihara, T., Taira, $., and Tanaka, K., Influence of 
stress-change on the primary creep of low carbon steel, Proc. 
Sixth Japan nat. Congr. appl. Mech., Univ. of Kyoto, Japan, 
Oct. 1956, 213-216. 


Failure, Mechanics of Solid State 
(See Rev. 3580) 


Material Test Techniques 
(See Rev. 3465) 


Mechanical Properties of Specific Materials 
(See also Revs. 3547, 3589, 3732, 3766, 3810) 


3560. Stowell, E. Z:, The properties of metals under rapid heat- 
ing conditions J. aero. Sci. 24, 12, 922-923 (Readers’ Forum), 
Dec. 1957. 

Author uses a phenomenological relation between strain, stress, 
temperature, and temperature rate to demonstrate how material 
properties can be calculated under rapid heating conditions. 
Curves of comparison of theoretical and test data are shown for 
Iconel-X sheet for strain against temperature for several tempera- 


ture rates and for ‘‘yield temperature’’ against temperature rate for 
several stress levels. Yield temperatures are for 0.2% plastic 
strain. B. E. Gatewood, USA 
3561. Smith, A. |., Jenkinson, B. A., Armstrong, D. J., and 
Day, M. F., Creep, stress-relaxation, and metallurgical properties 
of steels for steam power plant operating with steam temperatures 
above 950 deg. F. (510 deg. C.), ASME Ann. Meet., New York, 
N. Y., Dec. 1957. Pap. 57-A=255, 24 pp. 


3562. Deforest, D. R., Newhouse, D. L., and Seguin, B. R., 
Progress in the development of steam turbine-generator rotor ma- 
terials, ASME Ann. Meet., New York, N. Y., Dec. 1957. Pap. 
57-A-280, 19 pp. 


3563. Kurg, |. M., Tensile stress-strain properties of 17-7 PH 
and AM 350 stainless-steel sheet at elevated temperatures, NACA 
TN 4075, 16 pp., Sept. 1957. 
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3564. Hendrickson, N. E., Special techniques for increasing 
strength and fatigue life of steel stressed in torsion, ASTM Bull. 
no. 224, 40-42, Sept. 1957. 


3565. Stein, B. A., Compressive stress-strain properties of 
17-7 PH and AM 350 stainless-steel sheet at elevated tempera- 
tures, NACA TN 4074, 21 pp., Aug. 1957. 


3566. Desy, D. H., Brittain, J. O., and Gensamer, M., Strength 
and ductility of bainitic steels, NACA TN 3989, 42 pp., Aug. 1957. 


3567. Melcon, M. A., A survey of the structural properties of 
some high-strength sheet steels, AGARD Rep. 101, 12 pp. + 8 
tables + 18 figs., Apr. 1957. 

During the past few years some major strides have been taken 
in the development of high-strength sheet steels suitable for air- 
craft applications. These accomplishments have been motivated 
by the challenge of high-speed flight and the ensuing thermal prob- 
lems and also the strong competition of the titanium alloys. 

This paper deals primarily with the structural properties of the 
sheet steels; however, a brief strength-weight evaluation of steel, 
titanium, and aluminum is made for purposes of orientation. The 
heat-treatable stainless steels which are specifically covered are 
420, 422, 422M, AM350 and 17-7PH. Tri-cent, a low-alloy steel 
and Thermold ‘J’, a tool steel, are also discussed. Mechanical 
properties at room and elevated temperature are summarized. 
Stress-strain curves in both tension and compression are presented 
at room and elevated temperature. Heat treatment corrosion resist- 
ance, and formability of the various alloys are discussed. Some 
fatigue, creep, and stress-rupture data are presented. Tear 
strength, a property which has recently been brought into sharper 
focus, is evaluated for some of the materials. Fabrication prob- 
lems such as welding, machining, and distortion during heat treat- 


ment are also covered. From author’s summary 


3568. Ewing, J. F., Croloy 15-15N ... An austenitic heat- 
resistant alloy for severe tubular applications at elevated tempera- 
tures, ASME Ann. Meet., New York, N. Y., Dec. 1957. Pap. 57- 
A--205, 10 pp. 

Developmental work and extensive service experience are pre- 
sented for Croloy 15-15N, an austenitic heat-resistant alloy de- 
signed with superior long-time strength at elevated temperatures 
for applications between 1200-1500 F. Commercially processed 
material has been tested extensively to establish reliable creep- 
rupture and creep properties at 1200, 2350, and 1500 F. Strengths 
established in the 1200-1500 F temperature range are superior to 
the established AISI-Type 300 Series of austenitic, heat-resistant 
alloys. The structural stability, as measured by prolonged high- 
temperature aging tests and by high-pressure service experience 
above 1200 F, is good. The need for proper heat-treatment to 
realize superior strength above 1200 F for Croloy 15-15N is em- 


phasized. From author’s summary 


3569. Petty, E. R., Hardness and other physical properties of 
metals in relation to temperature, Metal/lurgia, Manchr. 56, 337, 
231-236, Nov. 1957. 


3570. Niblett, D. H., and Wilks, J., The internal friction of 
cold-worked copper at low temperatures, Phil. Mag. (8) 2, 24, 
1427-1444, Dec. 1957. 

The internal friction of cold-worked polycrystalline copper has 
been measured in the temperature range 20 to 300K, and a study 
made of the maximum in the curve of internal friction versus tem- 
perature first observed by Bordoni. The measurements indicate 
how the internal friction varies as a function of the amount of cold 


work, and also the effect of impurities in the metal and of neutron 


irradiation. The results are discussed with particular reference to 


recent theoretical treatments by Seeger. 
From authors’ summary 


3571. Deveikis, W. D., Investigation of the compressive 
strength and creep of 7075-16 aluminum-alloy plates at elevated 
temperatures, NACA TN 4111, 28 pp., Nov. 1957. 

Elevated-temperature compressive-strength test results from 
room temperature to 600 F and creep test results from 350F to 
500 F are presented for V-groove edge-supported plates of 7075- 
T6 aluminum alloy. The test results are analyzed to verify pro- 
cedures for estimating maximum strength from material stress- 
strain curves and creep-failure stresses from isochronous stress- 
strain curves. The strength and creep results are also compared 
with similar results for 2024-T3 aluminum-alloy plates. 

From author’s summary 


3572. Kinsey, H. V., The mechanical and engineering proper- 
ties of commercially available titanium alloys, AGARD Rep. 100, 
4 pp. + 15 tables, Apr. 1957. 

The titanium alloys being produced on a commercial basis up to 
early 1957 are listed. Nominal chemical compositions and manu- 
facturer’s designations for these alloys are given. An attempt has 
been made to collect all the published data on the physical, 
mechanical, and engineering properties of these alloys and to indi- 
cate those properties required by the aeronautical design engineer 


that are not available. From author’s summary 


3573. Stalder, J. R., The useful heat capacity of several 
materials for ballistic nose-cone construction, NACA TN 4141, 
19 pp., Nov. 1957. 

An analysis has been made of the heat-absorption character- 
istics of copper, Inconel-X, graphite, and beryllium. It was found 
that significant weight saving could be achieved in a ballistic 
missile heat sink by the use of graphite or beryllium in place of 
copper. Inconel-X was found to be unsatisfactory because of its 
low thermal conductivity. It is indicated that large errors in com- 
puted temperature distributions in materials can arise if the vari- 
ation of thermal properties with temperature is not taken into ac- 
count. From author’s summary 

3574. Kurg, |. M., Tensile properties of Inconel X sheet under 
rapid-heating and constant-temperature conditions, NACA TN 4065, 
20 pp., Aug. 1957. 


3575. Goldfein, S., Long-term rupture and impact stresses in re- 
inforced plastics ASTM Bull. no. 224, 36-39, Sept. 1957. 


3576. Howard, H. B., Merit indices for structural materials, 
AGARD Rep. 105, 24 pp., Apr. 1957. 

“*Merit indices’’ are derived to give weight efficiency for several 
different types of structural properties. The indices are applied to 
a typical aluminum, titanium, and steel alloy. [llustrations of the 
use of the index are given for a simple multiweb box beam, con- 
sidering balanced bending stress and buckling failure, and for an 
elliptical rod in torsion. I. A. Benjamin, USA 


3577. Loria, J. C., Mar, J. W., and Blackstock, W. J., The de- 
sign and application of the M.I.T. radiant heating structural test 
facilities, Proc. Soc. exp. Stress. Anal. 25, 1, 113-128, 1957. 


3578. Sandven, O. A., Cermets as potential materials for high- 
temperature service, AGARD Rep. 99, 6 pp. + 4 tables + 15 figs., 
Apr. 1957. 

A review is given of the chemical, physical and mechanical 
Properties of the most important and promising hard metals and 


cermet systems, with special attention to the creep resistance and 
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ductility. Some experimental results on the system NbC-TiC Ni 
are reported. From author’s summary 

3579. Marian, J. E., and Wissing, A., The utilization of bark, 
I. Index to bark literature (in English), Sven. TraforskInst. Medd. 
no. 90B, 46 pp., 1957. 


3580. Brown, F. G. J., and Ellis, J., The strength of annealed 
and heat-treated glass, Aero. Res. Counc. Lond. Rep. Mem. 3003, 
37 pp., 1957. 

Authors present a statistical analysis of fracture data obtained 
by Holland and Turner, L. V. Black, and others in order to obtain 
design criteria for plate or sheet glass to be used in the aircraft 
industry. The results, of course, are also useful in other applica- 
tions. 

It is known that when glass is stressed, even though it does not 
fail immediately, delayed fracture may occur. Many explanations 
have been put forth to explain this phenomenon but none has 
proved entirely satisfactory so far. Thus, since it is not possible 
to predict the behavior of glass a priori, recourse must be had to 
statistical analyses, the results of which can be no better than the 
data analyzed. At the present time these data are rather scant and 
what there are were obtained one or two decades ago. Since that 
time much has been learned about the initiation and propagation of 
fracture and about such things as the effects of edge and surface 
conditions. 

It would be a great contribution if new and well-controlled ex- 
perimental investigations were carried out along these lines. As 
the matter stands now, this reviewer believes that the results of 
this statistical study furnish too pessimistic a picture of the 
strength of glass. E. Saibel, USA 

3581. Steinitz, R., Recent advances in cermets, Jet Propulsion 
28, 1, 15-16, Jan. 1958. 


3582. Terry, J. H., New uses for ceramics in motors and trans- 
formers, Bull. Amer. ceram. Soc. 36, 12, 454-456, Dec. 1957. 

A discussion is presented on new applications of ceramic ma- 
terials to fractional horsepower electrical motors and specialty 
transformers. Requirements of increasing operating temperatures 
and for higher efficiency insulation have necessitated this de- 
velopment. A variety of ceramic materials are being utilized. 
These include coatings, castable refractories, cements, ceramic 
encapsulants, and sheet insulations. Examples are given of spe- 
cific applications to electrical products. Details of ceramic ma- 
terials developed and processing procedures are described. 

From author’s summary 


New materials which the design engineer should know about, 
Mech. Engng. 79, 8, Aug. 1957. (Papers presented at a design 
engineering conference, sponsored by ASME, May 20-23, 1957.): 


3583. Simcoe, C. R., Metallic materials, 720-724. 


3584. Koenig, J. H., and Smoke, E. J., Ceramics and refractory 


materials, 725-727. 
3585. Goss, W., Plastics and rubbers, 727-730. 


3586. Reindl, H. J., Coatings and finishes, 730-733. 


Plasticity, Forming and Cutting 


(See Revs. 3438, 3556, 3570) 


Hydraulics; Cavitation; Transport 


(See also Revs. 3607, 3612, 3710, 3730, 3740, 
3802, 3834, 3851, 3852) 


Book—-3587. Schlag, A., General hydraulics [Hydraulique 
générale], 2nd edition, Paris, Dunod, 1957, 243 pp. 

This is a second edition of the ‘tHydraulique générale et 
mécanique des fluids,’’ 1950; for certain reasons author shortened 
the title, not content. Computation of industrial channels and 59 
typical problems are added to material in the previous edition. 
Textbook contains 18 short chapters; all statements are laconic 
and precise, based on general differential equations. Many 
modern theories and formulas are given; for open channels, how- 
ever, two obsolete formulas only are mentioned. Book is perfectly 
edited and represents a good example of Belgian textbook for 
advanced students. S. Kolupaila, USA 

Book—3588. Rabinovich, E. Z., Hydraulics [Gidravlikal, 
2nd edition, Moscow, Gostekhteorizdat, 1957, 395 pp. $0.85. 

A standard textbook for higher technical schools, comparable to 
our college level. American pattern can be seen in some nota- 
tions, in problems (with solutions) at the chapter end. Usual in- 
ternational methods and formulas are given; in addition, some new 
Russian contributions, little known abroad, are mentioned. Fa- 
mous Nikuradse experiments were extended by Zegzhda in 1938 
to open channels, by Murin in 1948 for transition zone; the author 
in 1946 checked Nikuradse formulas for melted iron and steel. For 
pipes, besides those of Colebrook, the formulas by Altshul, Isaiev, 
Chernikin, etc., are given. 

Although modern views are presented, the book conforms well 
with old Russian traditions; the reviewer was pleased to find one 
figure (71) from his old book of 1918. 

S. Kolupaila, USA 


3589. Mitra, S. S., Viscosity and density of liquid metals, 
Physica 24, 2, 155-156, Feb. 1958. 


3590. Zarubaev, N. V., Movement of water in capillary tubes 
(in Russian), Trudi Leningr. politekhn. in-ta no. 178, 80-89, 1955; 
Ref. Zh. Mekh. no. 1, 1957, Rev. 625. 

An equation is deduced for the irregular movement of liquid in a 
capillary tube, examined as a movement of variable mass and a 
velocity equal to zero of the liquid feed. 

Approximate formulas were obtained for determining the velocity 
of movement and the time taken for the meniscus to move along the 
given length. The experimental check of the values obtained was 
carried out in glass tubes 30 to 120 cm long and with inner diam- 
eters of 0.6, 1.2, and 2.0 mm. Comparison of the experimental 
curves with the theoretical showed that when the water moved 
along dry tubes the values of the experimental speeds were less 
than the theoretical; the movement of water in preliminarily wetted 
tubes gave experimental results close to the theoretical and did 
not differ from them by more than 3 to 5%. 

A. R. Shkirich 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3591. Thomas, G. E., Assessment of the possibility of using 
suction to inhibit cavitation on cylindrical sections, Acro. Res. 
Counc. Lond. curr. Pap. 362, 10 pp. + 8 figs., 1957. 

Inception of cavitation on a body can be delayed by reducing 
the suction peak in the pressure distribution, Theoretical in- 
vestigations are reported in paper of the possible use of distrib- 
uted suction as a means to this end. Elliptical cylinders with 
suction applied to the entire forward half and circular cylinders 
with suction applied either to the entire half or to limited areas, 
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were considered, Distributed suction was represented by a dis- 
tribution of sinks at the cylinder periphery. Complex potentials 


for the sink distribution and for the free stream were superimposed, 


Conformal mapping was used to pass from the solution for the cir- 


cular cylinder to the solution for the elliptical cylinder. A suction 


quantity coefficient was defined as the ratio between the dis- 
charge the unit length of periphery, and twice the product of the 
free-stream velocity and the semi-minor axis of the ellipse. Con- 
dition for incipient cavitation was defined by a cavitation number 
given by the usual ratio of the pressure difference for the free 
stream and for the vapor divided by the dynamic pressure of the 
free stream. It was shown that the onset of cavitation could be 
considerably delayed. However, the rate of suction required was 
very considerable. Author concludes that it is unlikely that the 
method can be usefully employed in practice, at least for non- 
lifting two-dimensional forms. A. Balloffet, USA 


3592. Ibad-Zade, Yu. A., Behaviour of a free water surface at 
places of division of the flow and its optimum angle of outlet (in 
Russian), Izv. Akad, Nauk AzSSR no. 4, 3-24, 1955; Ref. Zh. 
Mekh, no. 10, 1956, Rev. 6610. 

Examination of the problem of the hydraulic conditions during 
rectification of bends and of the optimum angle of outlet of the 
flow. 

For analysis of the problem use is made of the equation of 
projection of the amounts of motion, which is applied to the sec- 
tion of the flow within the limits of division of the river, and the 
following are determined: (1) relationship of the depth in the sup- 
ply and discharge channels to the discharge; (2) relationship of 
the discharge from the outlet to the depth in the supply channel, 
and (3) the relationship of the angle of outlet to the relationship 
of the depths in the outlet and the basic channel, the relation- 
ships of their widths and discharges. 

Author does not examine the problem of the influence of the re- 
sistances on the section of the bend (from the outlet to the 
junction) on the conditions of division of the flows. The prob- 
lem of the degree of compression of the flow at the entry at dif- 
fering ratios of speeds and falls of levels remains obscure. 

For derivation of the equations the bottoms of the river and of 
the outlet are considered to be located at identical levels. 

The test data, on the basis of which it might have been pos- 
sible to verify the acceptability of the suggested calculation re- 

I, I. Levi 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


lationships, are not given. 


3593. Binnie, A. M., Hookings, G. A., and Kamel, M. Y. M., The 


flow of swirling water through a convergent- divergent-nozzle, 
J. Fluid Mech. 3, 3, 261-274, Dec. 1957. 


Paper describes nozzle flow of water having swirl upon entering 


nozzle. Under this condition an air core usually forms in the flow. 


The nature of this flow was studied experimentally by measure- 
ment of pressure distributions, core size, and velocity distribu- 
tions. Results are compared with theory developed in an earlier 


paper and include discharge and swirl coefficients. 
E. W. Price, USA 


3594. Balanin, V. V., Approximate method of calculating the 
output of water filtering through a coffer-dam (in Russian), Trudi 
22, 119-132, 1955; Ref. Zh. 


ody 


Leningr. in-ta inzh, vod transp. no. 
Mekh. no. 1, 1957, Rev. 744. 


An approximate method is given for the calculation of the output 


of water filtering through coffer-dams of various construction, on 
the assumption that: there is a smooth, settled movement of the 
water, relative to the not-too-deeply situated water resistance, 
relative to the large width of the foundation pit and the absolute 
water-impermeability of the piles. With the help of the method of 
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electro-hydrodynamic analogues for some determined typical 
transverse section of the coffer-dam, the relationship is found 
between the filtration output to the production of the soil-filtra- 
tion coefficient on the active pressure on the coffer-dam, Further 
graphs are put forward, also on the basis of the EGDA method, 
with whose help it becomes possible to determine the corrections 
to be taken into account for the alteration of the given relation in 
dependence with the alteration of this or that dimension of a 
typical transverse section of a coffer-dam. 

In conclusion, certain indications are given, of a planning 
character, in regard to the selection of a rational transverse sec- 
tion of a coffer-dam., Author confuses the conception of ‘‘the 
active-zone of filtration through counterpressure’’ and ‘the active 
zone of filtration through output’’ (regarding the latter see Izv. 
Vses. n.-i. ineta gidrotekhn, 22, p. 51, 1938). The method put 
forward in the article for evaluating the filtration by means of a 
pressurized water-bearing layer, placed below the coffer-dam and 
foundation pit, appears to be unsubstantiated, 

R. R. Chugaev 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3595. Numerov, S. N., Filtration in a semi-infinite earthen mas- 
sive body (in Russian), Izv. Akad. Nauk SSSR, Otd. tekh. Nauk 
no. 4, 58-74, 1956; Ref. Zh. Mekh. no. 1, 1957, Rev. 741. 

The problem is examined of a smooth settled filtration in a 
homogeneous soil, subordinated to d’Arcy’s principle. The article 
consists of four sections, In section 1 an asymptotic parabola is 
sought for the depression curve for the inflow from infinity to the 
angular rectilinear declivity, the foundation of which is resting on 
an infinite semi-plane with a horizontal upper boundary. The in- 
vestigation is based on the earlier published work of the author on 
the hydromechanical solution [V. I. Aravin, S. N. Numerov, 
‘*Theory of movement of liquids and gases in an undeformable 
porous medium.’’ Ref. Zh. Mekh. 1956, Rev. 1591). 

In section 2, arising from the work of P. Ya. Polubarinovoi- 
Kochinoi [Some problems of the plane movement of soil water.’’ 
Izd.-vo Akad, Nauk SSSR, 1942} an asymptotic parabola is sought 
for the depression curve for the inflow from infinity to the inclined 
rectilinear declivity, spaced over the horizontal water-impermeable 
base. In section 3 an approximate method of solution is shown for 
filtration in trapezoidal sheets on the horizontal water-resistant 
The method 
utilizes the known idea of the possibility of local examination of 
separate zones of the filtration flow on the scale of the brought- 


stratum, with no water in the ‘‘lower water’’ zone. 


in filtration discharge [see R. Dachler, ‘*‘Subsoil waterflow,”’ 
Vienna, Springer, 1936; A. J. Casagrande, New England Water 
Works Assn. 51, no. 2, 1937, and others]. The solution is found, 
as is customary, in the shape of three equations: an equation for 
the top wedge, Dupuis’ equation for the center part of the stratum, 
and an equation for the bottom wedge. To evaluate the influence 
of the top declivity, author makes use of his own solution of the 
problem of the filtration of drained layers [Prik/. Mat. Mekh. 6, 
no. 1, 1942], and for his third equation he takes the equation de- 
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duced by him in section 2 arising from the solution of the asymp- 


totic formula of P, Ya. Polubarinovoi-Kochinoi. By means of a 
series of conversions, the calculation formulas are brought to a 
much more simple form, for which purpose use is made of the 
earlier issued tabulated functions [V. I. Aravin, S. N. Numerov, 
“Calculations for filtration of hydrotechnical installations.’’ Ref. 
Zh. Mekh. 1956, Rev. 978]. The equations set up permit the de- 
termination of the magnitude of the brought-in filtration output, 
which, in its turn, offers the possibility to calculate the depres- 
sion curve in the second approximation. Corrections for the 
second approximation are obtained from the analysis of solutions 
used for the deduction of the asymptotic formulas, An accuracy 


check of the solution is found in the inter-union of the asymptotic 





curves of the second approximation for the top and bottom parts of 
the stratum, The means of adopting the use of the method prac- 
tically are illustrated in two examples, testifying to its very high 
accuracy, in the sense indicated in this review. In section 4 
author gives some indications for extending the method made use 
of to strata with water in the “lower water’’ zone. In particular, 
he recommends the application of modelling on the apparatus of 
EGDA to obtain the required equation for the bottom layer. The 
references to the literature in the article only consist of articles 
of Russian origin referred to in the abstract. 


G. K, Mikhailova 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3596. Fridman, 8. E., Relationship of the capacity of a hydro- 
monitor to the quality of the jet (in Russian), Gidrotekhn. str-vo 
no. 1, 23-25, 1955; Re/. Zh. Mekh. no. 10, 1956, Rev. 6635. 

The capacity of a hydromonitor depends on many factors, in- 
cluding the quality of the jet. 

The quality of a jet is evaluated by the cone angle %, by the 


coefficient of compactness 


2d,” l 
m= h=lL tan— % 
(2b + dF 2 


where d, is the diameter of thenozzle and L is the distance from 
the nozzle to the face, and by the value of the specific pressure 
on the soil p = mfyH, where H is the pressure, / is the coefficient 
taking into account the impact force lost in overcoming the at- 
mospheric resistance in its motion from the nozzle to the face. 
Experimental data are given relating to the influence on the 
values m, f and % of the pressure H and of the nozzle diameter d). 
Views are given on the most rational disposition of the guide 
ribs in the shaft of a hydromonitor, and also on the most rational 
values for the diameters of the nozzles at varying distances of the 
hydromonitor from the face. N. N. Kremenetskii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3597. Hazen, R_, Competitive water uses: sanitary engineering 


aspects, J. Boston Soc. civ. Engrs. 44, 1, 59 pp. + xiii, Jan. 1957. 


3598. Thoma, H., James Clayton Lecture: Yigh-pressure hy- 
draulic power transmission, Instn. Mech. Engrs. Prepr. 12 pp. 


3599. Benfratello, G., Certain variable movements of two non- 
conservative hydraulic systems (in French), 9th Congres intern. 
Mécanique appl., Univ. Bruxelles 1957; 1, 367-380. 


incompressible Flow: Laminar; Viscous 


(See also Revs. 3391, 3427, 3429, 3590, 3591, 3634, 3650, 3673, 
3678, 3696, 3701, 3702, 3737, 3764, 3775, 3827, 3828, 3849) 


3600. Pai, S. I., One-dimensional unsteady flow of magneto- 
gasdynamics, Proc. Fifth Midwestern Conf. Fluid Mech., Univ. of 
Mich., Apr. 1957, 251-261. 

Author investigates the characteristics of one-dimensional 
linear nonsteady perfect gas flow. Three types of characteristics 
are shown to exist: (1) The flow lines or particle paths; (2) a 
parabolic constant time characteristic not existing for nondissipa- 
tive flows; (3) the lines of propagation of small disturbances or 
impulse paths which provide an impulse velocity equal to the iso- 
thermal sound velocity if only viscosity is zero, to the normal 
sound velocity if viscosity and thermal conductivity are zero, and 
to a velocity whose square equals the sum of the squares of the 
sound and Alfen velocity if the flow is nondissipative. 

N. A. Hall, USA 


3601. Zarea, S., and Georgescu, P., A case of integrating the 
system of Navier-Stokes differential equations, 9th Congrés 
intern. Mécanique appl., Univ. Bruxelles, 1957; 3, 249-256. 

Paper deals with flow down pipes whose cross section is 
roughly in the shape of a new moon. Such pipes are said to be 
sometimes attached to round pipes to provide heat for the trans- 
port of a viscous fluid in the round pipe. Theoretical derivation 
is outlined for laminar, steady, viscous flow. Equations for com- 
puting flow rate and friction force for three types of ‘‘lunule’’ are 


given. R. A. Burton, USA 


3602. Wakiya, S., Viscous flows past a spheroid, J. phys. Soc. 
Japan 12, 10, 1130-1141, Oct. 1957. 

A spheroid moves in a viscous fluid or the fluid carries the 
spheroid along. The fluid is contained either between two parallel 
rigid walls or is contained within a rigid infinitely long straight 
cylindrical pipe. The drag acting on the immersed particles, due 
to the fluid viscosity, is increased by the presence of the walls. 
When these particles are spheres this increase has been known for 
many years. 

Author, however, has calculated this increase for spheroids 
moving parallel to the walls and with the axis also parallel to the 
walls. When the spheroid is in an asymmetric position between 
the walls, the fluid tends to turn the spheroid. The moment of 
force changes its sign at a certain definite value of the eccentric- 
ity of the spheroid. Reviewer thinks this has a bearing on ob- 
servations in physiology that blood has one colour, as seen by the 
physician, when he sucks it into a thin glass tube by his mouth, 
and another colour when he blows it out again. The red blood 
corpuscles are flattened and have the form of disks rather than of 
spheres and when he sucks the blood he might see the corpuscles 
from their edge, and when he blows it out he sees them from their 
flat side. 

A great many results are condensed in the twelve pages of this 
paper. O. H. Faxen, Sweden 


3603. Wood, W. W., The motion of slightly viscous fluid be- 
tween two non-coaxial rotating cylinders, Aero. Res. Lab. Mel- 
bourne, Austral., A-103, 29 pp., Apr. 1957. 

The motion of viscous fluid between two rotating, circular cyl- 
inders whose axes are set slightly apart is analyzed by a perturba- 
tion method. The perturbation expansions appear to converge uni- 
formly for all values of the fluid viscosity. The solution is used 
to illustrate the behavior of the higher-order corrections to 
boundary-layer theory. 

From author’s summary by J. R. Baron, USA 


3604. van Rossum, J. J., Lifting of liquids by viscous force 
continuous lift process (in English), 9th Congres intem. Mécanique 
appl., Univ. Bruxelles, 1957; 3, 241-248. 

Paper describes a theoretical and experimental investigation of 
the flow of a viscous fluid, carried by viscous forces on the sur- 
face of a smooth belt that passes upward through the surface of a 
liquid. Such a device might act as a pump with the fluid being re- 
moved as the belt passes over the upper pulley that supports it. 
For any given operating condition it was shown that there were 
two possible solutions for film thickness, these joining each 
other at the maximum possible value of flow rate. In experiment, 
a gate or variable restriction was placed on the belt somewhat 
above the liquid surface, making possible the variation of condi- 
tions so as to give both predicted solutions. One unaccountable 
finding was that theoretical curves could be followed by experi- 
ment only to within about 20% of the maximum predicted flow rate. 
Further investigation to explain this quite definite effect would be 


interesting. R. A. Burton, USA 
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3605. Kawaguti, M., The flow of a viscous fluid past a bluff 
body (in English), 9th Congres intern, Mécanique Appl., Univ. 
Bruxelles, 1957; 3, 232-240. 

Paper summarizes a mathematical investigation of flow over 
spheres and cylinders in the range of Reynolds number where in- 
ertial effects are important. Using Liebmann’s and Galerkin’s ap- 
proximation procedures, author checks these, showing them to be 
good approximations. He then computes drag, position of separa- 
tion point for low Reynolds number, and investigates the stability 
of the ‘‘steady’’ separated flow. In the last case he computes a 
condition of instability at a Reynolds number of about 51. Within 
a relatively simple theoretical structure, author has shed light on 


quite basic phenomena in the flow over bluff bodies. 
R. A. Burton, USA 


3606. Yih, C.-S., Stream functions in three-dimensional flows 
(in English), Houille blanche 12, 3, 445-450, July/Aug. 1957. 

Derivation and general properties of stream function for two- 
dimensional flow is reviewed briefly. This is a classical problem 
but is rarely presented as succinctly as in this paper. Using the 
equation of continuity for incompressible, inviscid flow and geo- 
metrical properties of lines and surfaces in three-dimensions, 
author proves existence of two stream functions. Defining these 


functions as F and G, the velocity vector is given by 
v = (grad F) x (grad G) {1] 


Further, the discharge between two surfaces containing stream- 
lines is shown to be 


Q =(F,- F,)(G, - G,) [2] 


where subscripts refer to values on the surfaces. Author demon- 

strates that these expressions are general forms of commonly used 
stream functions for two-dimensional and axisymmetric flows. For 
compressible fluids he demonstrates that a similar set of functions 


“*path functions’’ 


exist for steady flow. For unsteady flow, three 
exist in terms of which density and products of density and 


velocity components can be expressed. An analogous develop- 


ment for vorticity results in a relationship similar to [2] connect- 


ing circulation with the vorticity functions. 

Reviewer believes that this paper is basic to hydrodynamics. It 
is highly recommended to anyone doing research or teaching in 
this field. W. D. Baines, Canada 

3607. Tanaka, K., and Murota, A., Fundamental considerations 
of the channel with a tributary, Technol. Rep. Osaka Univ. 7, 
231/256, 101-107, Mar. 1957. 

Lateral efflux from a conduit is treated as two-dimensional 
problem. In view of contraction at the entrance of the diversion 
conduit the efflux is considered as a free jet issuing from a slot 
in one of the parallel conduit walls. 

By means of superposition of a symmetrical outflow and a flow 
without lateral efflux author derives some general formulas from 
simple considerations of continuity and constant velocity along 
the boundaries of the jet. 

Reviewer believes that due to oversimplification the results 
have no practical value. No comparison has been given with work 
of others, e.g., McNown and En. Yun Hsu [AMR 5 (1952), Rev. 
1124]. H. J. Schoemaker, Holland 


3608. Oudart, A., A note on a pulsatory fluid flow (in French), 
Rev. gen. Hyd. no. 77, 96-98, Mar./Apr., 1957. 


3609. Meyer, R. X., The effect of wakes on the transient pres- 
sure and velocity distributions in turbomachines, ASME Ann. 
Meet., New York, N. Y., Dec. 1957. Pap. 57-A=83, 8 pp. 

On the assumption that only the wakes shed from the directly 


adjacent upstream cascade have a material effect on the down- 


stream blades, the time-dependent pressure gradient and the 
velocity about a blade are determined for the case of two- 
dimensional incompressible flow through lightly loaded cascades. 
The results are obtained by application of thin airfoil theory. Due 
to distortion of the wake the results have to be corrected in the 
immediate neighborhood of the intersection of wake and blade. 
These corrections are obtained by the solution of a nonlinear dif- 
ferential equation and they appear to be much larger for the pres- 
sure gradient than for the velocity about the blade. 

E. M. de Jager, Holland 


3610. Kraft, H., Nonsteady flow through a turbine (in English), 
Oh Congres intern, Mécanique appl., Univ. Bruxelles 1957; 2, 
408-418. 


3611. Geurst, J. A., and Timman, R., Linearized theory of two- 
dimensional cavitational flow around a wing section (in English), 
Oth Congrés intern, Mécanique appl., Univ. Bruxelles 1957; 1, 

p. 486. 


3612. Dolaptschiew, BI., and Tschobanow, u. Iw., Integrals of 
the equations of motions of a liquid around a Karman vortex 
street, (in German), 9th Congres intern, Mécanique appl., Univ. 
Bruxelles 1957; 1, 476-482. 


3613. Bloomer, N. T., Notes on the mathematical design of 
nozzles and wind tunnel contractions, Aero. Quart. 8, 3, 279-290, 
Aug. 1957. 

Based on a result of H. S. Tsien [‘'On the design of a contrac- 
tion cone for a wind tunnel,’’ J. aero. Sci. 10, no. 2, Feb. 1943] 
the velocity components and stream function are calculated for 
any prescribed distribution of velocity on the axis of symmetry of 
a circular nozzle. In particular, results are derived in terms of 
ring-shaped singularities which give immediate insight into the 
nature of the flow pattern. 

Calculations are carried out for a number of specific cases, in- 
cluding a stream blowing normally on an infinite plate. All re- 


sults are for incompressible flow. 
L. H. Schindel, USA 


3614. Bagbanly, E. A., Flow of a water-air mixture through 
nozzles (in Russian), Dokladi Akad. Nauk AzSSR 11, 10, 683-688, 
1955; Ref. Zh. Mekh. no. 10, 1956, Rev. 6735. 

A short report of the experimental investigation of the flow of 
air-water mixtures through connecting pipes used in petroleum 
wells; the graph of the relationship of the discharge coefficient to 
the relationship of the discharges of air and water in the mixture 
is of interest; the theoretical considerations are incomplete. 

V. A. Arkhangel ‘skii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3615. Isbin, H. S., Moy, J. E., and Da Cruz, A, J. R., Two- 
phase, steam-water critical flow, AIChE J. 3, 3, 361-365, Sept. 
1957. 

Two-phase critical flow of steam-water mixtures has been in- 
vestigated over a pressure range from 4 to 43 lb./sq. in. abs. and 
a quality range from saturated vapor to 1% (weight) vapor. Dis- 
charges were measured from 1/4-, 1/2-, 3/4-, and l-in. pipes and 
from annuli of intermediate cross-sectional areas. The experi- 
mental mass flow rates are always greater than the values calcu- 
lated on the basis of a homogeneous flow mode. Several empirical 
methods tor correlating the data were determined, and comparisons 
are presented of the predictions of several analytical flow models. 


From authors’ summary 
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3616. Kolodzie, P. A., Jr., and Van Winkle, M., Discharge co- 
efficients through perforated plates, AIChE J. 3, 3, 305-312, Sept. 
1957. 

The design variables that affect the pressure drop across dry 
perforated plates were determined and correlated. Average orifice 
coefficients were calculated for the perforated plates by using a 
modified form of the single-orifice flow equation. 

The variables which affected the orifice coefficients were 
found to be the hole diameter, hole pitch, plate thickness, fraction 
of the plate covered by the perforated area, and a Reynolds number 
based on the hole diameter. The orifice coefficients have been 
correlated with these variables in dimensionless groupings. 

The correlation presented covers a practicable range of variables 
for which the pressure drop may be predicted in design. 

From authors’ summary 


3617. Maskell, E. C., The significance of flow separation in 
the calculation of a general fluid flow, (in English), 9th Congrés 
intern, Mécanique appl., Univ. Bruxelles 1957; 3, 226-231. 


3618. Gorovich, B. M., Hydraulic resistance of an immovable 
layer of cotton wool (in Russian), Trudi Sredneaz. politekbn. in-ta, 
Taskent, Gosizdat. UzSSR, 1955, 442-446; Ref. Zb. Mekb. no. 1, 
1957, Rev. 790. 

Results are stated of experiments to determine the hydraulic re- 
sistance of a layer of cotton wool, the layer being 100 to 200 mm 
thick, the velocity of the air flow varying from w = 0.1 m sec™* to 
@ = 1.7 m sec”, with humidity varying between the limits of 6.45 
to 27%, relative to the absolutely dry weight of the cotton wool, 
and with compactness of packing corresponding to a volumetric 
weight equal to 57.477 kg m~* on the absolutely dry weight of the 
wool. A description is given of the apparatus used, and curves 
indicate the relations Ap = /(w). On the basis of the experi- 
mental data, empirical formulas were obtained characterizing the 
hydraulic resistance of the cotton wool. 

V. A. Karpychev 
Courtesy Referativnyi Zhurnal, USSR 


Translation, courtesy Ministry of Supply, England 


3619. Orlov, |. 1., Flow of a peat hydromass in pipes (in Rus- 
sian), Kolloid Zh. 17, 6, 434-438, 1955; Ref. Zh. Mekh. no. 10, 
1956, Rev. 6739. 

Based on the study of the published experimental material the 


following conclusions are drawn 


(1) During the flow of a peat hydromass in pipes the usual hy- 
draulic laws apply. 


(2) The degree of turbulence of the flow of peat hydromass is best 
characterized by one of the following generalized criteria of 


Reynolds R or R* 
4 2 ee 


Or n 
3 nus 
where up is the mean rate of flow of the hydromass, r the radius of 


the pipe, p the density of the disperse medium (water), 4 the 


limiting shear stress of displacement, and n the viscosity. 


(3) Transitional conditions for the flow of a peat hydromass are 
within the limits of R* ~ 1000 + 3000. 


(4) At sufficiently large values of R* the pressure losses inde- 
pendent of 6 and n and the coefficient of hydraulic resistance ap- 


proach a constant value. 


(5) With increase of the velocity the pressure losses of the hydro- 
mass approach the pressure losses of the disperse medium (water) 


and fuse with this curve at a certain value of velocity correspond- 
ing to the same value of the criterion R’ for all diameters of the 
pipes and concentrations of the hydromass (within the limits of 
flow). 

On the basis of the experimental data published by the author, 
graphs are given of the relationships of the coefficient of hy- 
draulic resistance of the Darcet-Weissbach formula from the 
values R’ and R*. A. N. Klimentov 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


Compressible Flow, Gas Dynamics 


(See also Revs. 3391, 3432, 3573, 3644, 3645, 3646, 3660, 
3661, 3671, 3696, 3705, 3706, 3721, 3726, 
3737, 3755, 3773, 3807) 


3620. Ghaffari, A., Formal solution for compressible flow past 
a wedge, (in English) 9th Congres intern. Mécanique appl., Univ. 
Bruxelles 1957; 1, 483-484. 


3621. Rao, D. M., On the design of uniform flow subsonic 
nozzles, J. aero. Soc. India 9, 4, 51-55, Nov. 1957. 
Paper gives an approximate method of calculating area increase 


required to compensate for boundary-layer growth and so give a 
constant velocity flow in a subsonic nozzle. A one-dimensional 
analysis interprets rate of Mach number increase in a constant 
area duct as a measure of layer growth which is assumed to be the 
same in the increasing area duct required to give constant Mach 
number. The inaccuracy of the assumption is recognized by the 
author who suggests that it is a useful quick calculation for rou- 
tine design purposes. Reviewer suggests that, like other one- 
dimensional approaches to this problem, it be only used for pre- 
liminary project work. D. L. Mordell, Canada 

3622. McDevitt, J. B., The linearized subsonic flow about sym- 
metrical nonlifting wing-body combinations, NACA TN 3964, 67 
pp., Apr. 1957. 

The subsonic flow about nonlifting, symmetrical wing-body com- 
binations is calculated assuming small perturbations from free- 
stream conditions. The linearization method is thus very similar 
to that used in supersonic flow problems and avoids the slender- 
body assumption often used in such problems. Sources are dis- 
tributed in the plane of the wing in order to satisfy the boundary 
conditions at the wing surface. The body shape, which need not 
be circular, is represented by an axial distribution of sources and 
multipoles. Superimposed on this is another distribution of sources 
and multipoles to cancel the influence of the wing flow field at the 
body surface. The wing source distribution is not modified for the 
influence of the body. 

Once the appropriate source distribution has been determined, 
the pressure coefficients can be readily calculated by linear theory 
(retaining some second-order terms in the case of the body). The 
results are compared with the pressure distribution measured near 
the wing-body junction at M = 0.85. 

The agreement is surprisingly good considering the fact that the 


linearization is not valid near M = 1. 
L. H. Schindel, USA 


3623. Kusukawa, K., On the two-dimensional compressible flow 
over a thin symmetric obstacle with sharp shoulders placed in an 
unbounded fluid and in a choked wind tunnel, J. phys. Soc. Japan 
12, 9, 1031+1041, Sept. 1957. 

By assuming that flow separates from shoulder of body with 
sonic velocity, and making certain further assumptions with regard 
to the shape of the streamline originating at the shoulder, author 
solves the case for a body in an unbounded fluid for sonic and 
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purely subsonic flows, as well as for a body in choked wind tunnel. 
Using complex function theory, problem is solved for an incom- 
pressible flow, and result for compressible flow is then found by 
application of the method of Imai. Good agreement with other, 

more complicated, theories is exhibited, except in determination of 
a relation for choking Mach number. Reviewer believes this dis- 
crepancy is due to the effects of assumed shape of shoulder 
streamline. 4. D. Wood, USA 

3624. Kusukawa, K., On the compressible flow over a slender 
body of revolution with a flat base placed in an unbounded fluid 
and ina choked wind tunnel, J. phys. Soc. Japan 12, 9, 1042- 
1048, Sepe. 1957. 

Author investigates sonic and purely subsonic axially symmetric 
flows by relating them to associated two-dimensional flows. Re- 
lationship between the two flows, which is based on transonic 
similarity considerations, is valid only for nearly sonic velocities. 
Two-dimensional solutions have been taken from author’s previous 
pape. [see preceding review]. Pressure distributions are presented 
for several configurations at different Mach numbers, and the sonic 
case for flow past a cone-cylinder is compared with Yoshihara’s 
exact result. Comparison is acceptable except near nose and 


shoulder, where the assumption of transonic similarity is not met. 
A. D. Wood, USA 


3625. Probstein, R. F., On the nature of the sonic line for 
supersonic and hypersonic flow over blunt bodies, WADC TN 57~ 
349, 17 pp., Sepe. 1957. 

Author discusses qualitatively the shapes of the sonic line on 
two-dimensional and axisymmetric bodies by examining its in- 
clinations at the body and at the shock, as well as the movement 
of the sonic points on the body and at the shock, as the Mach 
number changes. It is then concluded that, on bodies with axi- 
symmetry at high Mach numbers, the sonic line would leave the 
body at an obtuse angle with the velocity vector; and the entire 
supersonic portion of the body would lie downstream from the 
“limiting characteristics’’ and have no influence on the subsonic 
flow field. But such would not be the case at lower supersonic 
Mach numbers or for two-dimensional bodies. 

S. F. Shen, USA 


3626. Hermann, R., Pressure recovery of symmetric supersonic 
diffusers in one- and two-dimensional analysis (in English), 9h 
Congres intern, Mécanique appl., Univ. Bruxelles, 1957; 2, 394- 
407. 

Mathematical! analysis shows that, for internal (reversed-nozzle) 
supersonic diffuser, ‘‘efficiency’’ or ‘‘pressure recovery factor’’ is 
greater with initial isentropic diffusion followed by single non- 
isentropic normal shock at throat than when norma! shock is pre- 
ceded by nonisentropic oblique shocks. However, article requires 
reference to preceding papers, not immediately available, for some 
basic definitions and results; also paper is somewhat marred by 
misprints and extremely small scale of charts. Author’s conclu- 
sion is that differences are so small that calculations can be 
based on simpler single-shock method. 

In reviewer's opinion, results could be misinterpreted and mis- 
used. By somewhat analogous argument, it might be shown that 
single-stage mechanical compressor is superior to multistage ma- 
chine, whereas it is well known that in many cases theoretical ad- 
vantage is more than neutralized by character and distribution of 
losses in actual process. Experimental data presented in article 


show actual pressure recovery to be much less than theoretical. 
C. W. Smith, USA 


3627. Grodzovskii, G. L., Certain peculiarities of the flow 
around bodies at high supersonic velocities (in Russian), Izv. 
Akad, Nauk, SSSR Otd. tekb. Nauk no. 6, 86=92, 1957 (translated 
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from Russian by M, D. Friedman, 67 Reservoir St., Needham 
Heights, Mass., G-140, 11 pp). 

Paper represents a Russian effort exploiting the 
wedge’’ and “‘tangent-cone’’ type approximations to determine, for 
hypersonic flight, optimum body shapes (e.g., on the basis of mini- 
mum drag for constant fineness ratio with or without a constant 


‘“tangent- 


friction coefficient) by formulating the variational problems. 
S. F. Shen, USA 





3628. Chapman, D. R., Kuehn, 0. M., and Larson, H. K., Analy- 
sis and experiments on separated flows in supersonic and sub- 
sonic streams (in English), 9th Congres intern, Mécanique appl., 
Univ. Bruxelles, 1957; 2, 156-157. 

Paper presents a survey account of some theoretical and experi- 
mental research conducted during the past three years on flow 
separation phenomena. Measurements have been made at super 
sonic and subsonic speeds on a variety of two-dimensional con- 
figurations including steps, bases, compression corners, curved 
surfaces, incident shock reflections, and models producing lead- 
ing-edge separation. Data were obtained from surface pressure 
distributions, shadowgraphs, oil-film observations, and motion pic- 
ture studies. For each flow, detailed cognizance is taken of the 
location of transition relative to the reattachment and separation 
positions, as this location is dominant in controlling pressure 
distribution. 

A theory involving no empirical information is developed for the 
mechanism determining dead air pressure in separated flows, and 
is applied to a special type of pure laminar separation having 
arbitrary wall temperature and Prandtl number. A dimensional 
analysis is developed for free interaction phenomena near sepa- 
ration which predicts the variation with Reynolds number of the 
pressure rises associated with separation. 

From authors’ summary by L. Trilling, USA 


3629. Love, E. S., An approximation of the boundary of a super- 
sonic axisymmetric jet exhausting into a supersonic stream, |. 
aero. Sci, 25, 2, 130-131 (Readers’ Forum), Feb. 1958. 


3630. Brinich, P. F., Recovery temperatures and heat transfer 
near two-dimensional roughness elements at Mach 3.1, NACA TN 
4213, 9 pp. + 9 figs., Feb. 1958. 

The effects of single and multiple two-dimensional roughness 
elements on the temperature distribution, the pressure distribution, 
and the heat transfer on a hollow cylinder and a cone-cylinder 
model were determined at Mach 3.1. Abrupt perturbations in sur- 
face temperature occurred in the neighborhood of the elements 
when the boundary layer was turbulent, but were absent when it 
was laminar. The type of perturbation depended on the element 
shape, forward-facing wedges giving the lowest temperatures im- 
mediately behind the element, and forward-facing steps the high- 
est. For a turbulent boundary layer the heat-transfer rate behind 
the wedge element was less than that immediately ahead of the 


element. From author’s summary 


3631. Li, T. Y., Inviscid flow field around a blunt body at 
hypersonic speeds. |, The stagnation point region, Rensselaer 
Polytech. Inst., TR AE 5706, 54 pp. + 12 figs., Sepr. 1957. 

The inviscid hypersonic flow in the stagnation point region on a 
blunt body of revolution has been studied with particular emphasis 
on finding the effects of the body curvature. The flow field is as- 
sumed to be at thermodynamic equilibrium. Density variations 
within the shock layer are neglected and the shock-layer thickness 
is taken to be constant in the stagnation point region. The blunt 
nose is treated as essentially spherical. Various levels of ap- 
proximation are applied to the differential equation for the stream 
function, and solutions are obtained. The results of a number of 
specific calculations are given and compared with the correspond- 
ing results from other theories. 

From author’s summary by J. R. Spreiter, USA 














3632. Li, T. Y., An inverse problem in hypersonic viscous flow, 
Proc. Fifth Midwestern Conf. Fluid Mech., Univ. of Mich., Apr. 
1957, 201<223, 

Inverse problem is: determine body shape required by prescribed 
pressure field and the boundary-layer equations, with the hyper- 
sonic approximation, for two-dimensional flow. Main purpose is to 
illustrate continuous transition from ‘‘the strong to the weak inter- 
Momentum integral method is used to obtain 


action regions.” 
boundary-layer growth, and the tangent-wedge approximation to re- 
late pressure to the effective body shape, i.e., actual body plus 


boundary-layer thickness. Also assumed is the applicability of 
Crocco’s integral to non-zero pressure gradient case and linear 
viscosity-temperature relation. The analysis requires solution of 
two simultaneous equations by an iteration method. Details are 
given for a quadratic velocity profile function. Author claims 
iteration converges rapidly for a particular (favorable) pressure 
gradient; no details are given. Author notes that one-third of his 
numerical solutions probably violate conditions necessary to apply 


boundary-layer theory. R, Sedney, USA 


Wave Motion in Fluids 
(See also Revs. 3402, 3803) 


3633. Rundgren, L., Water wave forces, a theoretical and labo- 
ratory study, Doctor’s Thesis, Roy. Inst. of Technol., Stockholm 
(Tekniska Hogskolans Handlingar), 1958, 124 pp. 

Waves were generated in a flume with glass walls, 24m long, 
0.6m wide and 1.2m deep. In order to measure the pressure of 
non-breaking waves against a plane vertical wall, this wall was 
built up of horizontal plexiglass strips in one end of the flume and 
the waves generated in the other end. The deflection of the strips 
was measured by strain-gage equipment. The pressure could then 
be evaluated and compared with the various existing theories and 
also with a theory by the author. Reviewer thinks this to be the 
best part of the thesis. 

In the author’s theory, the incoming waves have the height H 
and the reflected waves the height nH. With exception of the wall, 
this theory is correct up to the second order of H/L, L being the 
wave length. 

When breaking waves dash against a vertical wall, shocks will 
occur. Author has measured the shock-pressure. In the oral de- 
fense of his thesis, the author stated that it was not his aim to 
measure the absolute values of these shocks but just to find out 
under which conditions shock pressures were generated. Thus 
figure 6.4.3. and some other statements should not be taken liter- 
ally, because author is a civil engineer who is not professionally 
trained in electric measurements. 

O. H. Faxen, Sweden 


3634. Finkelstein, A. B., The initial value problem for tran- 
sient water waves, Comm. pure appl. Math. 10, 4, 511-522, Nov. 
1957. 

Author studies general three-space-dimensional problem of the 
irrotational, unsteady, infinitesimal motion under gravity of in- 
compressible fluid occupying region defined by — 4< y < 0, 

—oo <x, z< oo, where y is vertical direction. Finite obstacles 
having given infinitesimal motions are present in the liquid. The 
pressure on free surface is prescribed for all time, and initial 
position and velocity of free surface particles and immersed sur- 
faces are given. At infinity, displacement and velocity of all 
particles are allowed to become unbounded, but to be O (exp 
{7/2h — E} a) at any time, where € is any positive constant and 

@ =< + 2 (actually these quantities must tend to zero in- 
finity). Liquid of infinite depth (4 = «) is discussed in appendix, 
and, for this case, displacement and velocity of all particles must 


be assumed bounded at infinity. 


Solution is obtained by construction of suitable time-dependent 
Green’s function. If no obstac'e is present an explicit result is 
obtained; if obstacles are present, the problem is reduced to solv- 
ing an integral equation. A uniqueness theorem can be proved 


whether immersed surfaces are present or not. 
G. Power, England 


3635. Keith, H. D., Simplified theory of ship waves, Amer. J. 
Phys. 25, 7, 466-474, Oct. 1957. 

Author gives an elementary treatment of the ship wave pattern. 
To compare the crest lines of the wave visible in two photographs 
of wake originated by ships to the results of calculation, author 
develops the theoretical isophasal curves created by an impulse 
as produced by the prow of a ship. 

A group of waves of particular wave length can be singled out 
for observation from the system of waves generated by an impulse. 
Referring to that group, author defines a group velocity and gives 
a rule to determine the isophasal lines. 

In one of two above-mentioned photographs the isophasal lines 
have been predicted correctly by theory, at least at the borderline 
of the wakes. At center of the wakes the phenomenon is compli- 
cated by the interference of the waves generated by prow and 
stern and therefore the study of the wave resistance in this region 
should be carried out by means of model tests to be interpreted 
according to Froude law. 

Reviewer believes that the article lacks an adequate exposition 
of the method followed in comparing the theoretical results to the 


elements visible in the photographs. 
A. Russo-Spena, Italy 


3636. Hanratty, T. J., and Engen, J. M., Interaction between a 
turbulent air stream and a moving water surface, AIChE J. 3, 3, 
299-304, Sept. 1957. 

The interaction between a turbulent air stream and a water film 
flowing parallel to it was studied. The variables explored were 
The 


data were correlated in terms of a liquid and a gas Reynolds num- 


the liquid flow rate, the gas flow rate, and the film height. 


ber. Thinner films or films having a lower Reynolds number were 
more stable. For the experiments reported in this research the 
transition from a smooth surface to a surface possessing two- 
dimension waves occurs at hU yp jiguid/liquid Of about 520. 
Transition from two-dimensional waves to a ‘‘pebbled’’ surface 
occurs at a value of this parameter of about 600. Theories pre- 
sented in the literature for the initiation of waves on a liquid sur- 
face do not adequately describe the experimental results. 

From authors’ summary 


3637. MacCamy, R. C., A source solution for short-crested 
waves (in English), Houille blanche 12, 3, 379-389, July/Aug. 
1957. 

In the theory of free surface water waves, the study of diffrac- 
tion around fixed obstacle constitutes a fundamental problem of 
considerable practical interest. Author obtains a Green’s function 
or source solution for boundary-value problem arising in diffraction 
of water waves around obstacle of finite cross section. Existence 
and uniqueness of solution is assured by formulation of diffraction 
problem. 

Solution is used in two problems, namely, the determination of 
waves by a wave maker (moving partition) and reflection coeffi- 
cient for a rigid horizontal barrier in free surface. Numerical 
results in form of curves are presented for first problem. 

J. K. Lunde, Norway 


3638. Yamada, H., On the approximate expression of Stokes’ 
waves, Rep. Res. Inst. appl. Mech. Kyushu Univ. 5, 20, 143-155, 
1957. 

Author explains the principles of Lévi-Civita method applied 


for permanent waves which travel on calm water of infinite depth. 
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Solution developed by T. V. Davies is examined and proved to be 
a good approximation for almost all ranges of steepness. Two 
accurate solutions, one of the highest amplitude and the other of 
the steepness 0.0827, are calculated, and the respective degree of 
approximation determined. Steepness of ordinary ocean waves is 
about 0.05. Presented solution is the more accurate the more the 


steepness decreases. J. J. Polivka, USA 


3639. Gortler, H., On forced oscillations in rotating fluids, 
Proc. Fifth Midwestern Conf. Fluid Mech., Univ. of Mich., Apr. 
1957, 1-10. 

Author describes recent progress in the study of small.forced 
oscillations in an inviscid incompressible fluid rotating about 
an axis. Theoretical results by the author [ZAMM 24, 210-214, 
1944; Coll. J. Massau, Mem. Sci. 28, 9-16, 1954] predicted that 
the second-order partial differential equation governing spatial 
variation of local velocity amplitudes relative to the rotating 
frame is elliptic or hyperbolic, depending upon the frequency of 
oscillation being, respectively, greater than or less than twice the 
frequency of rotation. These predictions have now been confirmed 
in experiments by H. Oser [Dissertation, Freiburg, 1957]. Oser 
has also carried out a theoretical solution which agrees in sur- 
prising detail with experiment for the boundary-value problem of a 
circular disk oscillating in an infinite rotating fluid. Author notes 
his previous work [ZAMM 23, 65-71, 1943] concerning a similar 
phenomenon exhibiting elliptic or hyperbolic behavior for small 
forced oscillations in a non-rotating fluid with stable density 
stratification. The possible relationship of the combined rotating- 
density stratified problem to meteorology, oceanography, and the 
stability and transition in viscous fluids is indicated. 


A. I. Bellin, USA 


3640. Manabe, D., and Ohira, H., Deformation of longitudinal 
shallow water wave due to change in water depth, Proc. Sixth 
Japan nat. Congr. appl. Mech., Univ. of Kyoto, Japan, Oct. 1956, 
353-355. 

Calculations and experimental data are presented to show that 
the hydraulic analogy (between shallow water waves and the super- 
sonic wave patterns about an airfoil profile) is seriously affected 
when the water depth is over one centimeter. The surface tension 
directly affects the water wave patterns which can appear the same 
in different tests of the same profile only if the Froude numbers 
based upon model length, as well as upon water depth, are identi- 


cal. E. V. Laitone, USA 


3641. Inui, T., Wave-making resistance of ships travelling on a 
shallow water, Proc. Sixth Japan nat. Congr. appl. Mech., Univ. of 
Kyoto, Japan, Oct. 1956, 357-360. 

Experimental drag measurements of a ship model in a finite 
depth, finite width water channel are compared with the resistance 
predicted by linearized wave theory that has been empirically cor- 
rected for viscosity and finite slope effects. The agreement is 
best for deep water but is satisfactory even in shallow water 
depths ranging as low as one-fifth the ship length provided that 
V Veh, the Froude number based on water depth, is not too near 
unity. Reviewer notes that wave patterns in the shallow water 
finite width channel follow the linearized shallow water relation, 
6 = arc sin V/gh/V, for all V 2\/gh, even after many reflections 


from the channel walls. E. V. Laitone, USA 


3642. Sretenskii, L. N., Propagation of waves of finite ampli- 
tude in a circular channel (in Russian), Trudi Mor. gidrofiz. in-ta 
Akad. Nauk SSSR 6, 3-9, 1955; Ref. Zh. Mekh. 1956, Rev. 6642. 

Explanation of an approximate wave theory of finite amplitude 


in a Circular channel. 


Let r, z, and @ be the polar coordinates of a particle of liquid 
and d= @—@t. Then 


dr 1 o® 


dr q Or’ dz 


S a ) 
—s=- we — —O=g 
- = qr OX . 


where ® is the velocity potential. Putting further 


z.e* 


=) a84, v=l1 +>: v,et 


i=0 i=1 


where € is a certain small parameter. 
It is shown that it is possible to construct the series 


® = ce™* ) .(k,r) cos si + 
4 
1 
> 2 sin 2sa) ee (ky r)e*2i? [2] 
j 
which satisfies the system [1] if small values of the third degree 
(relative to €) in it are discarded. 

In expression {2], &. are the roots of a certain transcendental 
equation, J. is a Bessel function and the constants B, are deter- 
mined from the condition of equality to zero of the pressure on the 
free surface. 

The form of the free surface is calculated. The expression 
found describes the progressive wave. Author demonstrates the 
possibility of a transfer of the mass (flow near the surface) during 


the propagation of the progressive wave. 
N. N. Moiseev 


Courtesy Referativnyt Zhurnal, USSR 


Translation, courtesy Ministry of Supply, England 


3643. Bagdoev, A. G., Penetration of a narrow cone intc a com- 
pressible liquid (in Russian), Vestnik Moskov. Univ. Ser. Fiz.-Mat. 
Estest. Nauk 10, 10, 65-69, Oct. 1955. 


3644, Egorov, |. T., Impact on a compressible fluid, NACA TM 
1413, 10 pp. + 5 figs., Feb. 1958. 

Theoretical solution is made of vertical hydrodynamic impact of 
a flat rigid body on the surface of a nonviscous compressible 


fluid. 


seeks the solution of the linearized equation of the two-dimen- 


Author considers the motion of fluid to be potential and 
sional problem in the form /(x,y) exp (—bt). By introducing ellipti- 
cal coordinates the function / is given by an expansion in odd 
Mathieu functions of odd index. The data obtained regarding the 
flow of the fluid permit the determination of the hydrodynamic 
forces, prior to the appearance of a cavity on the surface of the 
fluid (first phase of the impact). Diagrams of kinetic energy and 
my 


momentum for impacts at 5 msec ~ on water, alcohol, and pentane 


are calculated. G. Sestini, Italy 


Turbulence, Boundary Layer, etc. 


(See also Revs. 3396, 3621, 3632, 3636, 3692, 3726, 3728, 3773) 


3645. Reshotko, E., Laminar boundary layer with heat transfer 
ona cone at angle of attack ina supersonic stream, VACA TN 
4152, 64 pp., Dec. 1957, 

The boundary-layer flow along the windward streamline in the 


plane of symmetry is considered. A linear viscosity-temperature 
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relation and constant Prandtl number and surface temperature 

are assumed. Numerical solutions are obtained for two cases: (a) 
Prandt] number of unity and various free-stream Mach numbers and 
wall temperatures; (b) Prandtl number different from unity and con- 
stant fluid properties at zero Mach number. The results show that 
the heat-transfer coefficient increases significantly with angle of 
attack, the relative increase being about 15% less for zero surface 
temperature than for an almost insulated surface. In case (b), the 
heat transfer varies approximately as the power 0.37 of the Prandel 
number and the recovery factor is approximately the square root of 
the Prandtl number. It is suggested that these results for the ef- 
fect of Prandtl number variation should be valid in general, since 
past experience has shown that they are little influenced by 
compressibility. D. W. Dunn, Canada 

3646, Nagakura, T., and Naruse, H., An approximate solution of 
the hypersonic laminar boundary-layer equations and its applica- 
tion, J. phys. Soc. Japan 12, 11, 1298-1304, Nov. 1957. 

An approximate method for predicting skin friction and displace- 
ment thickness on slender two-dimensional bodies in hypersonic 
flow is presented. Basic assumptions are: Prandtl number of 1, 
zero heat transfer, constant specific heat, and viscosity propor- 
tional to temperature. Equations are solved using Stewartson’s 
transformation, followed by fourth-degree polynomial Karman-Pohl- 
hausen method. Linearity in some of the resulting functions leads 
to expressions for c, and 5* in terms of integrals of pressure dis- 
tribution. Problem of finding pressure, cy and 5* for given body 
shape involves numerical solution of integral equation; inverse 
problem (given pressure distribution, find body shape) is solved by 
Results are in excellent agreement with other 
G. M. Low, USA 


simple quadrature. 
theories and with experiment. 


3647, Morduchow, M., Grape, R. G., and Shaw, R. P., Stability 
of laminar boundary layer near a stagnation point over an imperme- 
able wall and a wall cooled by normal fluid injection, NACA TN 
4037, 40 pp. + 2 tables + 13 figs., Aug. 1957. 

Minimum critical Reynolds numbers for instability of two-dimen- 
sional laminar stagnation flows over a wall cooled by normal fluid 
injection are determined theoretically. The individual and net ef- 
fects of wall temperature and normal fluid injection are thereby 
inve stigated. 

The effect of the favorable pressure gradient is studied by 
comparing the results with the corresponding results for flow over 
a flat plate. It is found that, at fixed zero or low rates of fluid in- 
jection, the stabilizing effect of cooling of the wall is much greater 
for flow over a flat plate than for stagnation flow. In fact, over a 
highly cooled wall with zero or low rates of fluid injection, stag- 
nation flows are found to have a minimum critical Reynolds num- 
ber, based on momentum thickness, lower than that of the corres- 
ponding flat-plate flows. 


From authors’ summary by I. Proudman, England 


3648. Smith, A. M, O., and Clutter, D. W., The smallest height 
of roughness capable of affecting boundary-layer transition in low- 
speed flow, Douglas Aircr. Co, Rep. ES 26803, 116 pp., Aug. 1957. 

The results of recent experiments in the Douglas low-turbulence 
wind tunnel are analyzed in conjunction with the results of other 
similar investigations for several types of roughness. The most 
satisfactory correlation parameter appeared to be a Reynolds num- 
ber based on roughness height and on the velocity in the undis- 
turbed boundary layer corresponding to the top of the roughness. 
Critical values of this Reynolds number at which transition just 
began to move forward were essentially constant for all roughness 
locations and pressure gradients for a particular shape of rough- 
ness. J. V. Becker, USA 

3649. Martin, W. A., An experimental study of the boundary 
layer behind a moving plane shock wave, Univ. Toronto Inst. Aero- 
phys. Rep. 47, 31 pp. + 30 figs. + 3 tables, May 1957. 

The boundary layer between the initial shock wave and the con- 
tact surface is studied. Shadow, schlieren, and interferometer 


photographs and thin film thermometer measurements indicate that 
the region is almost completely occupied by turbulent boundary 
layer. An interferometer was used to determine the nature of this 
boundary layer for shock-pressure ratios of 2.75 and 8. Experi- 
mental density profiles and boundary-layer thickness measurements 
are presented together with calculated temperature and velocity 
profiles, displacement and momentum thicknesses, and local skin 
friction. 

These results are compared with the theory by Mirels [AMR 10 
(1957), Rev. 229] and the agreement is found to be quite good. 
The velocity profiles at higher Reynolds number for shock-pressure 
ratio 2.75 follow a 1/5 power law closer than the 1/7 power law 
used by Mirels. For shock-pressure ratio 8, all the experimental 
profiles are a 1/5 power. As a means of comparison the theory 
was redeveloped on the basis of the 1/5 power law. 

The theoretical treatment assumes that the wall temperature re- 
mains constant at its original value. This was checked by means 
of a thin gold film resistance thermometer which showed the tem- 
perature rise at the wall to be less than one degree for both shock 
strengths. 

From author’s summary by N. H. Johannesen, England 


3650. Gortler, H., and Witting, H., Contribution to Tani-type 
boundary layers (in German), Ost. Ing.-Arch. 11, 2, 111-122, Apr. 
1957. 

Tani has solved the generalized Howarth’s problems using the 
method of expansion in series of Blasius’ type. This paper solves 
the general problems of laminar incompressible boundary layer by 
introducing new variables of integral form and by making use of 
new series. The convergency of the series is good and even first 
few terms of the series may give satisfactory results. The solu- 
tions show that separation occurs at a slightly further downstream 
point than in the case of Howarth-Tani. 

This reviewer thinks that the series solution is obtained ina 
clear and splendid manner and, owing to good convergency of the 
series, the solutions are very convenient for practical use. 

T. Okamoto, Japan 


3651. Gil, G. V., and Myshkis, A. D., Asymptotic solutions of a 
nonlinear boundary problem in the theory of the boundary layer (in 
Russian), Proc. Acad, Sci. USSR, Appl. Phys. Sect. 112, 1/6, 37- 
42, Jan./Feb. 1957 [Translation of Dokladi Akad. Nauk SSSR (N. 
§. ) 112, 1/6,:599-602, Jan./Apr. 1957. Copies obtainable from 
Consultants’ Bureau, Inc., New York City.] 

This is a theorem on the asymptotic behavior of similarity solu- 
tions for the steady incompressible two-dimensional laminar bound- 
ary layer (often referred to as the ‘‘Falkner-Skan boundary layer’’). 

The boundary-value problem is 

{°""(n) + 2ff”’ + 2 B(k? — f°?) = 0 (0 < n < x) 
with ((0) = /°(0) =0; /“(«0) =k; (B>90; k& >O) 
It is shown that, for large enough n, the velocity profile has the 


form 


fiahkog 2 8+0(1) -kn*+207 


where C > 0 is an unknown constant equal to 


lim [kn — f\ 


N00 


S. Corrsin, USA 


3652. Stratford, B. S., Flow in the laminar boundary layer near 
separation, Aero, Res. Counc. Lond. Rep. Mem. 3002, 27 pp., 
1957. 

Paper presents an analysis of laminar boundary-layer separation 
in flow with a pressure gradient. Results are presented as a 
simple formula for predicting separation. This expression appears 
to be of general application and can be used for situations with 
sharp pressure gradients and small pressure rises to separation. 
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Comparisons are made with existing approximate methods and show 
good agreement with exact solutions. R. Siegel, USA 
3653. Racicot, E, A., Experimental pitot-pressure profiles of 
supersonic laminar boundary layer in a weak adverse pressure 
gradient, J. aero. Sci. 24, 10, 779=780 (Readers’ Forum), Oct. 

1957. 


3654. van Driest, E. R., and McCauley, W. D., Boundary-layer 
transition on a 10° cone at Mach number 2.81 as affected by ex- 
treme cooling, J. aero. Sci. 24, 10, 780-781 (Readers’ Forum), 
Oct. 1957. 


3655. Hains, F. 0., Laminar boundary layer with nonadiabatic 
rotational free stream, J. aero. Sci. 24, 8, 623~624 (Readers’ 
Forum), Aug. 1957. 


3656. Cohen, C, B., and Reshotko, E., The compressible lami- 
nar boundary layer with heat transfer and arbitrary pressure gradi- 
ent, NACA Rep. 1294, 16 pp., 1956, See AMR 8 (1955), Rev. 2808. 


3657. Brinich, P. F., Boundary-layer transition on an open-nose 
cone, NACA TN 4214, 5 pp. + 6 figs., Feb. 1958. 

Transition locations on an open-nosecone are compared with 
those on a conventional cone and a hollow cylinder. The transi- 
tion locations on the sharp open-nose cone are exactly the same 
as those on the sharp open-nose cylinder. The effects on transi- 
tion location of blunting the leading edge of the open-nose cone 
are also quite similar to those observed for the hollow cylinder. 

From author’s summary 


3658. Beke, A., Effect of wall cooling on inlet parameters of a 
scoop operating in a turbulent boundary layer on a flat or conical 
surface for Mach numbers 2 to 10, NACA TN 4153, 16 pp. + 1 
table + 3 figs., Mar. 1958. 

Author considers a scoop inlet having height equal to boundary- 
layer thickness, The purpose is to calculate mass-flow, momentum, 
total-temperature and total-pressure recovery ratio. A simple 
analysis of the turbulent boundary layer is used in form of loga- 
rithmic velocity distribution, momentum equations, etc. Particular 
cases of flow along flat and conical surfaces show that for wall- 
to-free-stream static-temperature ratios of unity, mass flow and 
momentum are up to 50% higher than for an adiabatic surface, 

This causes total temperature decrease up to 6% and smal! in- 
crease in total-pressure recovery. This means that design of 
boundary-layer intake devices should consider effects of wall 


cooling. M. Z. v. Krzywoblocki, USA 


3659. Sevier, J. R., Jr., and Czarnecki, K. R., Investigation of 
effects of distributed surface roughness on a turbulent boundary 
layer over a body of revolution at a Mach number of 2.01, NACA 
TN 4183, 17 pp. + 8 figs., Feb. 1958. 

An investigation has been made ot the effects of distributed 
surface roughness, consisting of lathe-tool marks, on the skin 
friction of a turbulent boundary layer over a body of revolution at a 
Mach number of 2.01. The investigation was made on three ogive- 
cylinders at zero angle of attack over a surface-roughness range 
from 23 to 480 microniches root-mean-square and for a Reynolds 
number range, based on body length, from 4 x 10° to 30 x 10°. 

Results indicate that the effects of distributed surface roughness 
on a turbulent boundary layer at a Mach number of 2.01 are 
generally similar to those found at a Mach number of 1.61 [NACA 
TN 3230] and at subsonic speeds [Nikuradse-Schlichting, NACA 
TM 1218]. ‘That is, for a given roughness height, some critical 
Reynolds number exists at which the skin friction begins to depart 
from the classical turbulent skin-friction law because of the form 
drag of the individual roughness particles. The results further 


indicate that (in the Reynolds number range of these tests) in- 
creasing the Mach number from 1.61 to 2.01 increases the allow- 
able roughness for a turbulent boundary layer by about 40%. This 
increase is in good agreement wit.: that predicted on the basis of a 
constant ratio of allowable roughness height to laminar-sublayer 
thickness or to a constant value of the Reynolds number based on 
allowable roughness height, shearing stress velocity and local 
conditions at the surface. 

From authors’ summary by M. H. Bertram, USA 


3660. Braun, W. H., Turbulent boundary layer on a yawed cone 
in a supersonic stream, NACA TN 4208, 39 pp., Jan. 1958. 

The momentum integral equations are derived for the boundary 
layer on an arbitrary curved surface, using a streamline coordinate 
system. This manipulation results in two equations (the longitu- 
dinal and transverse momentum equations) in five unknowns, Three 
additional plausible assumptions reduce the number of unknowns 
to two, the boundary-layer thickness and the transverse flow 
deflection angle. The general results indicate that a turbulent 
flow behaves in a manner that is qualitatively similar but 
quantitatively smaller than a laminar layer. 

The analysis is limited to a small yaw angle, as pointed out by 
the author, and should not be used to study separation. 

This work represents a generalization of earlier calculations on 
the laminar boundary layer, and the results are compatible with 
experimental experience. E, =. Covert, USA 

3661. Bradfield, W. S., Research on laminar and turbulent 
boundary layers at supersonic speeds, Univ. Minn. Inst. Technol., 
Dept. Aero. Engng. Research Rep. no. 131, 173 pp. + 89 figs. + 5 
append, + 106 ref., Dec. 1957. 

Paper is a readable account of careful, detailed and extremely 
useful investigations in the range 1 < M< 6; 450 < T, © K < 550. 
Researches are divided into three main parts: laminar, turbulent, 
and instrument interference, In the laminar section, experimental 
results on plates and cones are compared with many theoretical 
approaches, particularly the special case of Mangler’s transforma- 
tion due to Hantzsche and Wendt. In the turbulent case, compari- 
son is with the power-type profile in the outer layer, and the 
results compare well with other experimenters, except that the 
value of the power is not found to be dependent on Reynolds 
number. A re-definition of the layer thicknesses would not have 
been necessary here if the cylindrical ones had been used in the 
laminar section, and no mention is made of the logarithmic velocity 
profile. Yaw, and especially transition due to yaw, is considered, 
but a minimum Reynolds number based on momentum thickness for 
turbulent flow is not discussed. The final sections on the inter- 
action between pressure and temperature probes and the layers are 
excellently conceived, and should act as a guide to any experi- 
menter in this field. T. V. Lawson, England 

3662. Sandborn, V. A., An approximate equation for the mean 
velocity distribution in an incompressible turbulent boundary 
layer, Proc. Fifth Midwestern Conf, Fluid Mech., Univ. of Mich., 
Apr. 1957, 85-107. 

An approximate equation for the y-distribution of mean velocity 
in a turbulent boundary layer is investigated. The equation is 
constructed to fit all established boundary conditions expected of 
the mean velocity, and indeed shows good agreement with experi- 
mental velocity profiles for zero and moderately adverse pressure 
gradients. Near separation, however, some need for a more 
elaborate equation is noted. 

The analysis gives some insight into several of the experi- 
mentally observed characteristics of turbulent boundary layers. 

The equation indicates clearly the inner and outer regions observed 
within the turbulent layers, Secondly, the equation does not appear 
to conflict with the observed universal logarithmic velocity distri- 
bution near the wall. 
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Some evidence is considered which questions the concept of a 
laminar sublayer; however, more evidence is required before the 
results are conclusive. 

The one-parameter family of velocity profiles, which has been 
found useful in boundary-layer calculations, is at least approxi- 
mately justified, For zero and moderately adverse pressure 
gradient flows an approximate relation between momentum and 
displacement thickness was obtained, which represented the 
experimental results quite adequately. A similar relation was 
derived for an axisymmetric turbulent boundary layer and was 
found to agree quite closely with measurements. 

For the separated region the assumed distribution is capable of 
predicting qualitatively the expected form of mean velocity 
profiles. However, comparison with measured distributions is not 
good, so that the application of the suggested equation in this 
region is questionable. 

From author’s conclusions by M. H. Bertram, USA 


3663. Hayos, F. G., Turbulent boundary-layer effects on base 
pressure, |. aero. Sci. 24, 10, 781+782 (Readers’ Forum), Oct. 
1957. 


3664. Robertson, J. M., Prediction of turbulent boundary-layer 
separation, J. aero. Sci. 24, 10, 631-632 (Readers’ Forum), Aug. 
1957. 


3665. Liepman, H. W., and Goddard, F. E., Jr., Note on the 
Mach number effect upon the skin friction of rough surfaces, |. 
aero. Sci. 24, 10, p. 784 (Reader’s Forum), Oct. 1957. 


3666. Hunziker, R. R., and Florio, J. S., On turbulent flow and 
eddy heat transfer diffusivity in a pipe, J. aero. Sci. 24, 10, 782= 
784 (Readers’ Forum), Oct. 1957. 


3667. O'Brien, Vivian, Vortex-ring cascade and turbulence 
transition, J. aero. Sci. 24, 8, 629-630 (Readers’ Forum), Aug. 
1957. 


3668. Bass, J., Navier-Stokes equations and the structure of 
turbulence (in French), 9th Congrés intem. Mécanique appl., 
Univ. Bruxelles, 1957; 3, 414-418. 


3669. Bakharev, V. A., The power and logarithmic laws of the 
velocity distribution in a turbulent flow (in Kussian), Nauch. tr. 
Kazansk. in-ta inzh.-stroit. neft. prom-sti no. 3, 63-72, 1955; Ref. 
Zh. Mekh. no. 10, 1956, Rev. 6715. 

Author considers that the logarithmic law of velocity distribution 
obtained in the majority of semi-empirical theories of turbulence 
corresponds considerably less to the test data than the power law. 

He assumes the path of coalescence / and the mean value of the 
modulus of the vertical component of the pulsation velocity in the 


form 


l= (ny |v',| = lm vy 


In this case vy is the longitudinal velocity and r is the radius 
of the pipe. 

The functions ~, and 9, of the nondimensional distance from the 
wall 7 = y/r may be selected in such a way that, as a result of 
integrating the fundamental relationship of the semi-empirical 
theories, the power law for the velocity distribution may be 
obtained, 

Author selects the function 9, on the basis of Nikuradze’s 
tests, so that for the path of coalescence the formula 


l=xye" 


is obtained, where x ~ 0.4 is the Karman constant. Assuming 


further the power law for the velocity distribution, author obtains a 
formula for the longitudinal component of the pulsation velocity. 


| ft 


nti =knn"e"" {2] 
m 
where n is the index of the power law (n = 1/7 for Reynolds 
numbers up to 10°) and v,, iS the mean velocity. 

A comparison is given of the results of the calculation accord- 
ing to formula [2] with measurements of the mean quadratic 
deviation of the component of the pulsation velocity given by the 
writer [“‘Turbulence of a channel flow,’’ Leningrad Gidrometeo- 
izdat, 1952]. Author considers that agreement of the calculation 
with experiment is completely satisfactory, although a more 
detailed comparison indicates the presence of an insignificant, 
but systematic, divergence between calculation and experiment. 

E. M. Minskii 
Courtesy Referativnyt Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3670. Dubov, E. E., Isotropic turbulence and energy dissipation 
in steady prominences (in Russian), /zv. Krymsk. astro-fiz. 
Observ. 15, 121-129, 1955; Ref. Zh. Mekh. no. 10, 1956, Rev. 
6710. 

Using the method proposed by S. B. Pikel‘ner [Re/. Zh. Mekb. 
1955, Rev. 2491] for investigation of turbulence in nebulae ac- 
cording to the fluctuations in brightness, author derived cor- 
relational functions of turbulence in steady prominences, Three 
films of prominences were dealt with [1. VII. 1950, 25. VI. 1951, 
28. VII. 1951]. The investigations confirmed that the fluctuations 
in brightness are in fact distributed statistically. 

Graphs given show the correlation function observed. The 
points coincide well with the straight line with a gradient of 4/3, 
which confirms the assumption of the presence of local isotropic 
turbulence in steady prominences. Small deviations occur at 
large values of r, which is clearly connected with the statistical 
independence of large eddies, The basic scale of turbulence was 
found to be of the order of 10°cm. The value of the energy dis- 
sipation was ¢ = 4.5 x 10°; 1.9 x 10’; 8.3 x 10” erg/g sec, 
respectively, for three investigations of prominences and the 
velocity v ~ 10° cm/sec. Determination of these values for the 
first two prominences by an independent method in the previous 
work of the author [Izv. Krymsk. astrofiz. observ. 10, p. 94, 1953] 
gave very close results, which also confirms the hypothesis of 
local isotropic turbulence of the prominences and at the same time 
indirectly confirms the assumption that the nodes of steady 
prominences represent fluctuations of the density in the turbulent 
medium. 

It is noted that the turbulent motions should cause the increase 
of the magnetic field up to a value of H? = 47 p . The dissipa- 
tion of energy as a result of the Joule losses is evaluated from 
the formula 


2/3 102 


“a73 


dw mc*pe 
dt 8014/3 


where / is the scale and o is the conductivity. Making dw/dt 
equal to the observed valuee = ¢’? = 107°, author finds the small- 
est scale /, = 10° cm, which is considerably greater than the 
internal scale (n = 10° cm) determined from the viscosity, It 
follows from this that the energy of the turbulent motion in 
prominences is basically dissipated as a result of conversion to 
S. A. Kaplan 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


heat, 





Aerodynamics of Flight; Wind Forces 


(See also Revs. 3414, 3417, 3432, 3466, 3611, 3623, 3709, 
3711, 3722, 3723, 3730, 3734, 3749, 3844) 


Book—3671. Zelikoff, M., edited by, The threshold of space, 
New York, Pergamon Press, 1957, xi + 342 pp. $15.00. 

Book is actually a collection of 45 papers presented at the Con- 
ference on Chemical Aeronomy sponsored by the Geophysics Re- 
search Directorate of the Air Force Cambridge Research Center, 
Air Research and Development Command, Cambridge, Massachu- 
setts in June, 1956. The first 34 papers deal with photochemistry 
and upper atmosphere physics. The final 11 papers deal with 
phenomena produced by hypersonic flight. For the most part, 
these papers are brief discussions of various problems associated 
with hypersonic flight in rarefied atmosphere and the progress that 
has been made toward solution of them. Reviews of the individual 
papers follow: 

Some problems in the aerothermodynamics of hypersonic flight 
by W. H. Dorrance: This paper is a survey of problems encountered 
in aerothermodynamic analyses of bodies in flight at velocities 
approaching the escape velocity and at altitudes of 120,000 feet 
or less. Phenomena which arise because air is not a perfect gas 
are discussed. Data on temperature rise across shock fronts and 
temperature profiles through a laminar boundary layer are given. 
Possible existence of an optimum nose radius is discussed. 

Electric potential in an argon shock front by John W. Bond: A 
theoretical discussion of the process by which positive electric 
potentials are produced in gaseous shock fronts. Argon gas is 
used as a basis for the discussion since its nonequilibrium be- 
havior is simpler to analyze as a consequence of its being mona- 
tomic. Certain areas in which theoretical and experimental work 


on shock fronts is needed are pointed out. 
Absorption coefficient of air from 2000°K to 18000°K by R. E. 


Meyerott: The absorption and emission coefficients of air in 
thermodynamic equilibrium are of interest in studies of hyper- 
sonic flow phenomena because of their influence on the radiation 
from high-temperature shock waves. Sample calculations and total 
absorption coefficients are shown in tabular form for temperatures 
of 3000 K, 6000 K, 8000 K, and 18,000 K. 

Approach to equilibrium ionization behind strong shock waves 
in argon by H. E. Petschek and S. Byron: Problem discussed is 
the same as that discussed by Bond. Theoretical and experi- 
mental results are presented. 

Vibrational relaxation in oxygen and nitrogen by Walter Bleak- 
ney: Shock waves at Mach 3-7.5 in oxygen and Mach 5-10 in ni- 
trogen were studied by using an interferometer and shock tube. 
Relaxation-time constants for approach to vibrational equilibrium 
behind the shock were measured. Measured values did not quite 
agree with those predicted theoretically. 

The application of the shock tube to the study of the aero- 
thermal problems of high-speed flight by A. Hertzberg and J. G. 
Logan, Jr.: In a hypersonic shock tunnel Mach numbers of over 25 
can be generated. Shocks of this strength can generate tempera- 
tures as high as 8000 K in gas originally at room temperature. As 
the authors point out, this makes it possible to achieve the entire 
temperature range of interest in hypersonic flight. Some of the 
characteristics of shock tubes capable of this sort of performance 
are discussed. A modification of the shock tube which makes it 
useful in the study of the kinetics of high-temperature chemical 
reactions is described. 

Experimental techniques for the study of high-speed flight by 
Y. A. Yoler: Methods other than chemical processes for accelerat- 
ing projectiles to extremely high velocities (30,000 fps) are dis- 
The methods considered include electrical arc discharges, 
It is 


cussed. 
traveling electrical fields, and static electrical fields. 
pointed out that at an acceleration of 40 g’s, which is the maxi- 


mum acceleration most telemetering equipment can withstand for 
any length of time, about 100 miles of distance would be required 
to reach a velocity of 30,000 fps. To reduce the distance to a 
few hundred feet, the acceleration needs to be of the order of 
50,000 g’s. Thus instrumentation for making measurements on 
models accelerated to these high velocities becomes a thorny 
problem. 

Application of high explosives in the production of extreme 
velocities and pressures by F. J. Willig: A number of experiments 
are described in which high explosives were used as a source of 
energy. The most interesting of these involves the development 
in a shock tube of shock waves that travel at velocities of the 
order of 8 mm/ysec. A technique is described for driving a shock 
tube by means of a fast jet which is produced by controlled detona- 
tion. With this technique, shock velocities in air of about 300 
times the velocity of sound under normal! conditions have been 
observed. 

The scientific value of shaped-charge particles in upper at- 
mos phere research by G. C. Throner and D. E. Shonerd: The use of 
shaped charges in upper atmosphere research is discussed. Suf- 
ficient information is now available to indicate that particles can 
be projected at velocities of 6000 to 35,000 fps at any altitude at- 
tainable by a rocket. The material to be projected is not limited 
to metals. Some of the experiments which have been considered 
are (1) studies of wind currents and drift in the upper atmosphere, 
(2) determination of the point at which the diffusive separation 
process begins, (3) studies of the development and movement of 
noctilucent clouds, (4) checks of the validity of theoretical 
formulas for the drag, heat transfer, and luminosity of incoming 
meteoroid masses. 

Molecular beam and glow flow visualization studies by S. A. 
Schaaf, F. C. Hurlbut, and VW. B. Kunkel: Results of studies of 
gas dynamics at such low pressure that the mean free path of the 
molecules cannot be neglected and the gas is not a continuum are 

liscussed. Such studies are conducted in a supersonic low dens- 
ity wind tunnel with a test section pressure of the order of 100 
microns. Gaseous afterglows are used in the wind tunnel for 
to an electrical dis- 


flow visualization. The gas is subjected 


charge upstream from the nozzle. This excites an afterglow which 
persists as the gas flows through the nozzle. Shock waves, 
wakes, etc., are then directly visible. Details of the mechanism 
lensities 


A few results ob- 


of the transfer of heat and force to a body at low air 
were studied by means of a molecular beam. 
tained in such studies are presented. 

Dissociation of air behind strong shock waves by FE. L. Resler, 
Jr., and B. B. Carey: A device is described for studying the ap- 
proach to equilibrium behind strong shock waves in air by measur- 
ing the density distribution. Measurements show that the density 
distribution goes through a maximum while approaching equilibrium. 
This represents a departure from previously accepted concepts of 
how air relaxes behind a shock front. 


A. Ripperger, USA 


Book —3672. Krzywoblocki, M. Z., Aerodynamic studies: The 
forces acting on an air vehicle, Washington, D. C., OTS, U.S. 
Dept. Commerce, 1957, 99 pp., $2.50. 

This report contains an annotated bibliography of the scientific 
literature pertaining to methods of calculating the aerodynamic 
forces acting on an air vehicle in flight. Papers and reports of 
most interest to the aerodynamicist are discussed briefly. In- 
cluded are chapters on methods of calculating forces due to the 
airstream; friction drag; skin temperature and heat transfer; wave 
drag, form drag, base pressure, and lift of bodies and bodies of 
rotation; wave drag, front form drag, induced drag, lift and base 
pressure of finite wings; interaction between body and wing; 
forces acting on the body and wing in free molecule flow, kinetic 


theory of gases, hypersonic tlow; forces due to sideslip and 
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rolling, longitudinal stability; control surfaces; gust problems, 
upper atmosphere icing, meteorology; and high altitude problems, 
aerophysics and astrophysics. The volume is part 16 of a series 
of reports on the project ‘‘Flight dynamics research and analysis 
service,’’ a study of dynamic properties of air weapons systems 
conducted for the Air Force by the University of Chicago. 

From author’s summary 


3673. Leehey, P., The Hilbert problem for an airfoil in un- 
steady flow, J. Math. Mech. 6, 4, 427-453, July 1957. 

Author treats the problem of solving the linearized equations 
of motion for unsteady incompressible flow about a thin airfoil as 
a Hilbert problem of determining the complex perturbation velocity 
® representing a sectionally holomorphic function which vanishes 


eee ae oa + - 
at infinity and satisfies the condition ®D” =G® + g on the real 


axis. Here the functions G and g have discontinuities at the 
leading and trailing edges of the airfoil and at the end point of 
Author shows that, for arbitrarily prescribed velocity 
distribution at the airfoil and wake discontinuities, P is de- 
termined uniquely by Kutta condition that ® is bounded at the 


the wake. 


trailing edge. Kelvin’s circulation theorem is used to relate the 
wake vortex distribution to the prescribed vertical velocity distri- 
bution at the airfoil. Several theorems concerning the inversion of 
arc and contour integrals are presented and used to derive general 
expressions for lift and moment of the airfoil. These are applied 
to three special cases: step change in angle of attack, translatory 
oscillation of a rigid airfoil, and airfoil in an oscillating moving 
stream. F. Tamaki, Japan 

3674. Stoney, W. E., Jr., Collection of zero-lift drag data on 
bodies of revolution from free-flight investigations, NACA TN 
4201, 19 pp. + 183 figs. + 2 tables, Jan. 1958. 

Report presents a compilation of most of the zero-lift drag re- 
sults obtained from free-flight measurements made by the Langley 
Pilotless Aircraft Research Division on fin-stabilized bodies of 
revolution. The data are arranged on standard forms, which also 
contain the significant geometrical factors. Supplementary data 
have been provided to facilitate the determination of the body 
pressure drags from the measured total drags. Summary plots and 
liscussions have been included to provide a unified and broad 
picture of the effects of body geometry on zero-lift drag. 

From author’s summary 


3675. Brown, P. W., An empirical analysis of the planing lift 
characteristics of rectangular flat-plates and wedges, Aero. Res. 
Counc. Lond. Rep. Mem. 2998, 10 pp. + 4 tables + 10 figs., 1957. 

3676. Taylor, A. S., An analysis of available data on the local 
aerodynamic centres of aerofoils in two- and three-dimensional 
flow, Aero. Res. Counc. Lond. Rep. Mem. 3000, 24 pp. + | ap- 


pendix + 44 figs., 1957. 


3677. Stone, R. W., Jr. and Polhamus, E. C., Some effects of 
shed vortices on the flow fields around stabilizing tail surfaces, 
{GARD Rep. 108, 13 pp. + 23 figs., Apr./May, 1957. 

A brief study is made of the effects of vortices shed primarily 
from bodies on the flow angularities in the regions of stabilizing 
tail surfaces. The results generally show a rather large adverse 
effect of such flow fields on the tail loads and tail-load distribu- 
tions. The results further indicate that, for some conditions, an 
oscillatory characteristic of vortex flows exists and this may be 
conducive to tail buffeting. 

From authors’ summary 


3678. Polhamus, E. C., Effect of flow incidence and Reynolds 
number on low-speed aerodynamic characteristics of several non- 
circular cylinders, with applications to directional stability and 


spinning, NACA TN 4176, 54 pp., Jan. 1958. 


Cylinders with several cross-sectional shapes (including 
squares having various corner radii, rectangles, and a triangle) 
were studied. Since the flow incidences correspond to combined 
angles of attack and sideslip in the crossflow plane of three- 
dimensional bodies, the two-dimensional side-force results appear 
to have strong implications with regard to directional stability at 
high angles of attack and these implications, along with those as- 
sociated with spin characteristics, are briefly discussed. 

From author’s summary 


3679. Horne, W. B., and Smiley, R. F., Low-speed yawed-rolling 
characteristics and other elastic properties of a pair of 40-inch- 
diameter, 14-ply-rating, type VII aircraft tires, NACA TN 4109, 80 
pp., Jan. 1958. 

The low-speed cornering characteristics of the tires under 
yawed rolling were determined over a range of inflation pressures 
and yaw angles for two vertical loads. Static tests were also per- 
formed to determine the tire vertical, lateral, torsional, and fore- 
and-aft elastic characteristics. The quantities measured included 
lateral or cornering force, drag force, twisting moment or self- 
aligning torque, pneumatic caster, vertical and lateral tire deflec- 
tions, wheel torsion or yaw angle, rolling radius, and relaxation 
length. From author’s summary 

3680. Crane, J. L., Hurt, G. J., and Elliott, J. M., Subsonic 
flight investigation of methods to improve the damping of lateral 
oscillations by means of a viscous damper in the rudder system in 
conjunction with adjusted hinge-moment parameters, NACA TN 
4193, 19 pp. + 1 table + 20 figs., Jan. 1958. 

A single-degree-of-freedom analysis used as a guide to adjust 
the parameters is presented. A brief discussion of related prob- 
lems which may result from the application of such a viscous 
damping device is given. The results of rudder trailing-edge 
strips to control rudder floating tendency are presented. 

From authors’ summary 


3681. London, H., The effect of entrainment upon a jet-flapped 
airfoil, Cornell Univ., Graduate School aero. Engng. (ASTIA AD 
136 750), 48 pp., Dec. 1957. 

Paper represents an analytical phase of a study of the effects 
of a jet flap issuing from the trailing edge of an airfoil. Present 
work is concerned with the determination of the entrained airflow 
around the airfoil produced by action of the jet. Analysis is based 
on a representation of the jet itself by a source distribution, 
adapting the methods of Squire and Trouncer to the problem. Ap- 
plication is made to the case of a symmetric parabolicearc airfoil, 
and the pressure drag due to jet entrainment is determined. It is 
found that the ratio of entrainment drag to jet thrust decreases 
with increasing thrust and is of the order of 20-30% of the thick- 
ness ratio of the airfoil. An attempt is also made to analyze the 
case of a deflected jet and to determine the effect of jet entrain- 


ment on circulation and lift in this case. 
M. J. Thompson, USA 


3682. Copp, M. R., and Walker, W. G., Analysis of operational 
airline data to show the effects of airborne weather radar on the 
gust loads and operating practices of twin-engine short-haul trans- 
port airplanes, NACA TN 4129, 12 pp. + 3 tables + 3 figs., Nov. 
1957. 

Airspeed, altitude, and acceleration data were obtained from 
transports flown by one airline before and subsequent to the in- 
stallation of airborne weather radar. A comparison of the results 
indicated that the magnitudes of the largest gust velocities and 
gust accelerations experienced for a given number of flight miles 
during radar operations were approximately 25 % less than those 
experienced before the radar equipment was installed. 


From authors’ summary 
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3683. Croom, D. R., and Huffman, J. K., Investigation of de- 
flectors as gust alleviators on a 0.09-scale model of the Bell X-5 
airplane with various wing sweep angles from 20° to 60° at Mach 
numbers from 0.40 to 0.90, NACA TN 4175, 8 pp. + 7 figs., Nov. 
1957. 

An investigation has been made in the Langley high-speed 7- by 
10-ft tunnel to determine the effectiveness of deflectors as gust 
alleviators on a 0.09-scale model of the Bell X-5 research air- 
Results of this 


plane with wing sweep angles from 20° to 60°. 


study have indicated that a deflector arrangement can be used as 
a gust-alleviation device on swept wings. 
From authors’ summary 


3684. Gracey, W., The measurement of pressure altitude on air- 
craft, NACA TN 4127, 19 pp. + 2 tables + 5 figs., Oct. 1957. 

The various errors which determine the accuracy of an altimeter 
system are discussed and numerical values are assigned to each 
error. A statistical method for combining the individual errors is 
jescribed. The over-all errors of altimeter installations are calcu- 
lated for Mach numbers up to 1.0 and altitudes up to 40,000 feet. 
An indication of the means by which some of the errors can be re- 
duced is given. Various systems of barometric reference are also 


discussed. From author’s summary 


3685. Newsom, W. A., Jr., Effect of ground proximity on the 
aerodynamic characteristics of a four-engine vertical-take-off-and- 
landing transport-airplane model with tilting wing and propellers, 
NACA TN 4124, 7 pp. + 1 table + G figs., Oct. 1957. 

An investigation was conducted on an airplane model with the 
wing at an angle of incidence of 90° for a range of heights of the 
model above the ground and included force tests and tuft studies 
of the flow field caused by the propeller slipstream. The results 
indicate that, when the model was hovering near the ground, there 
was a strong upwash in the plane of symmetry which caused both 
an increase in lift because of the up load on the fuselage and an 
increase in the nose-down pitching moment because the rear part 
of the fuselage was longer than the front part. 

From author’s summary 


3686. Mazelsky, B., and Amey, H. B., Jr., On the simulation of 
random excitations for airplane response investigations on analog 
computers, J. aero. Sci. 24, 9, 633-649, 712, Sept. 1957. 

Paper presents a method of electrical simulation which permits 
evaluations of a wide class of aircraft dynamic problems involving 
random excitations (gust loads, taxi loads, buffeting, fatigue, 
etc.), much of which cannot be treated conveniently by present 
mathematical techniques. The statistical properties of the random 
excitation—e.g., the power spectrum and probability distribution 
—are simulated through appropriate synthesis of electrical cir- 
cuitry with the output of a commercially available noise generator. 
A description of the method of synthesis is given together with 
the means for measuring the necessary statistical properties. In 
particular, the method is demonstrated for the simulation of non- 
Gaussian atmospheric turbulence and its application to the short- 
period response of an airplane over a wide range of frequencies 
and dampings. Nonlinear aerodynamic restoring force and damping 
characteristics are also considered. Finally, the following ad- 
vantages over conventional methods are indicated: (1) the airplane 
response and its statistical characteristics can be quickly de- 
termined for any variation of physical parameters, (2) the probabil- 
ity distribution of the random excitation to the airplane need not 
be restricted to Gaussian, and (3) the statistical properties of the 
airplane response can be determined for nonlinear airplane char- 
acteristics which are not readily handled by present mathematical 
techniques. From authors’ summary 


3687. Thomas, D. F., Jr., and Wolhart, W. D., Static longitudi- 
nal and lateral stability characteristics at low speed of 45° 
sweptback-midwing models having wings with an aspect ratio of 
2, 4, or 6, NACA TN 4077, 13 pp. + 2 tables + 15 figs., Sept. 
1957. 

A systematic investigation was conducted in the Langley sta- 
bility tunnel to determine the effects of the various components 
and combinations of components on the static longitudinal and 
lateral stability characteristics at low speed of a series of 45° 
sweptback-midwing-airplane configurations having wings with an 
aspect ratio of 2, 4, or 6. 

The results of this investigation indicate that the wing-on tail 
effectiveness in producing negative pitching moment increased 
with aspect ratio and angle of attack and became approximately 
equal to the wing-off value at very high angles of attack. Also, 
all complete models tested became directionally unstable in the 
high angle-of-attack range primarily as a result of increased losses 
in the stable contribution of the tail both with angle of attack and 
increasing wing aspect ratio. 

From authors’ summary 


3688. O'Hara, F., An analysis of the longitudinal stability and 
control of a single-rotor helicopter, Aero. Res. Counc. Lond. Rep. 
Mem. 2958, 20 pp. + 4 figs., 1957. 


3689. Dunsby, J. A., A review and summary of the available 
aerodynamic data on deflected slipstream arrangements suitable 
for VTOL applications, Nat. aero. Establ. Canad. LR 205, 15 pp. 
+ 7 figs., Sept. 1957. 

A review is made of the existing experimental and theoretical 
aerodynamic data on wing-propeller combinations intended for 
vertical take-off utilizing the deflected slipstream principle. 
While a considerable volume of data is available indicating the 
trends of many important characteristics, it is clear that much 
theoretical and experimental work remains to be done. 

From author’s summary 


3690. Jaquet, B. M., Wind-tunnel investigation of effects of 
ground proximity and of split flaps on the lateral stability deriva- 
tives of a 60° delta-wing model oscillating in yaw, NACA TN 
4119, 32 pp., Sept. 1957. 

An investigation was made in the Langley stability tunnel to 
determine the effects of the proximity of the ground and of split 
flaps on the lateral stability derivatives of a 60° delta-wing model 
oscillating continuously in yaw. The model was tested at ground 
positions between 0.30 and 1.25 mean aerodynamic chord lengths. 
The results of the investigation indicate that the addition of split 
flaps to the model produces changes in all the oscillatory stability 
derivatives measured, whereas the proximity of the ground produces 
significant changes only in the directional stability of the com- 
plete model. The proximity of the ground decreases the direc- 
tional stability of the complete model with and without the split 
flaps and this decrease is caused by a reduction in the tail con- 
tribution as the distance between the model and the ground de- 
creases. With the flaps deflected and for ratios of the distance 
between the model and the ground to the wing mean aerodynamic 
chord greater than 0.50, the complete model had greater directional 
stability in the presence of the ground that the complete model 
without flaps and not in the presence of the ground. 

From author’s summary 


3691. Heppe, R. R., and Celniker, L., Airplane design implica- 
tions of the inertia coupling problem, Aero. Engng. Rev. 16, 9, 
69-74, Sept. 1957. 

The purpose of this paper is to generalize some of the more im- 
portant aircraft design implications resulting from consideration of 
high rolling rate and large amplitude roll maneuvers. 

From authors’ summary 
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3692. Spreemann, K. P., Investigation of the effects of propel- 
ler diameter on the ability of a flapped wing, with and without 
boundary-layer control, to deflect a propeller slipstream downward 
for vertical take-off, NACA TN 4181, 47 pp., Jan. 1958. 

Without boundary-layer control an increase in the ratio of flap 
chord to propeller diameter increased the turning angle but de- 
creased the ratio of resultant force to thrust either in or out of the 
region of ground effects. The increment of turning angle and the 
increment of the ratio of resultant force to thrust due to boundary- 
layer control were, in general, independent of the ratio of flap 
chord to propeller diameter. The ratios of flap chord to propeller 
diameter investigated appeared to be too low to provide vue turning 
angles normally required for vertical take-off without boundary- 


layer control From author’s summary 


3693. Newsom, W. A., Jr., Experimental investigation of the 
lateral trim of a wing-propeller combination at angles of attack up 
to 90° with all propellers turning in the same direction, NACA TN 
4190, 27 pp., Jan. 1958. 

The investigation was conducted with a model having four 
propellers, the slipstream from which covered practically the en- 
tire span of the wing. Tests were made at angles of attack up to 
90° for various differential flap deflections and differential blade 
pitch on the outboard propellers. The lateral trim of the configura- 
tion tested was marginal. It seems likely, therefore, that some 
tilting-wing vertical-take-off airplanes could be trimmed with all 
the propellers rotating in the same direction whereas others could 


not. From author’s summary 


3694. Taylor, R. T., Experimental investigation of the effects 
of some shroud design variables on the static thrust character- 
istics of a small-scale shrouded propeller submerged in a wing, 
NACA TN 4126, 23 pp., Jan. 1958. 

An experimental investigation has been made to determine the 
effects of shroud-lip radius, shroud length, and shroud diffuser 
angle on the static thrust characteristics of a small-scale shrouded 
propeller submerged in the wing of an airplane. The relatively 
short shrouds necessary with this type of installation do not seem 
to affect adversely the static thrust characteristics of the 
shrouded propeller. The important variables were found to be 
shroud-lip radius and distance of the shroud exit from the ground. 

From author’s summary 


3695. Kuehnel, H. A., Beckhardt, A. R., and Champine, R. A., 
A flight investigation of the effects of varied lateral damping on 
the effectiveness of a fighter airplane as a gun platform, NACA 
TN 4199, 30 pp., Jan. 1958. 

Flight tests were conducted at three conditions of damping and 
two atmospheric turbulence levels with fixed-reticle, gyro- 
computing, and telescopic gunsights. Results of simulated straf- 
ing runs indicate that the gun-line dispersion could be expected 
to be decreased about 7 per cent by increased lateral damping and 
to be increased about 85 per cent by decreased damping and about 
40 per cent by rough air of the type encountered. Use of the tele- 
scopic sight indicated a 20-per cent decrease in gun-line 


dispersion. From authors’ summary 


3696. Murphy, C. H., Jr., Criteria for the generalized dynamic 
stability of a rolling symmetric missile, J. aero. Sci. 24, 10, 773- 
774, Oct. 1957. 

As an aid to the proper design of dynamically stable rolling 
symmetric missiles, this note attempts to summarize the results of 
the linear theory in a rather convenient form and to generalize 
these results by the introduction of an upper bound for damping. 

From author’s summary 


3697. Duddy, R. R., The determination of aileron effectiveness, 
AGARD Rep. 73, 2 pp. + 1 table + 5 figs., Aug. 1956. 

Note describes two alternative methods of measuring aileron ef- 
fectiveness in flight for comparison with the results of estimates 
and wind-tunnel measurements. Results obtained on four aircraft 
show that the agreement obtained is not particularly good but the 
tunnel measurements do indicate the reduction in aileron effective- 
ness to be expected in flight at high lift coefficients on swept- 
wing aircraft. From author’s summary 

3698. Stepniewski, W. Z., and Mallen, J., Evaluation of VTOL 
systems suitable for transport aircraft, Aero. Engng. Rev. 16, 9, 
60-68, Sept. 1957. 

The effects of altitude and ambient temperature in hovering and 
in forward flight are considered, and performance capabilities are 
evaluated. The conventional helicopter and STOL aircraft are 
also included, and the advantage of using special test aircraft is 
shown. From authors’ summary 

3699. Mair, W. A., The effect of a wind gradient on the rate of 
climb of an aircraft, Aero. Res. Counc. Lond. Rep. Mem. 2953, 9 


pp., 1957. 


3700. Kerr, T. H., The spinning of modern aircraft, Aircr. 
Engng. 26, 309, 370-377, Nov. 1954. 


3701. Brun, R. J., and Vogt, Dorothea E., Impingement of cloud 
droplets on 36.5-percent-thick Joukowski airfoil at zero angle of 
attack and discussion of use as cloud measuring instrument in 
dye-tracer technique, NACA TN 4035, 52 pp., Sept. 1957. 

The trajectories of droplets in the air flowing past a 36.5- 
percent-thick Joukowsky airfoil at zero angle of attack were de- 
termined. The amount of water in droplet form impinging on the 
airfoil, the area of droplet impingement, and the rate of droplet im- 
pingement per unit area on the airfoil surface were calculated 
from the trajectories and cover a large range of flight and at- 
mospheric conditions. With the detailed impingement information 
available, the 36.5-percent-thick Joukowsky airfoil can serve the 
dual purpose of use as the principal element in instruments for 
making measurements in clouds and of a basic shape for estimat- 
ing impingement on a thick streamlined body. 

Methods and examples are presented for illustrating some limi- 
tations when the airfoil is used as the principal element in the 
dye-tracer technique. From authors’ summary 

3702. Gray, V. H., Correlations among ice measurements, im- 
pingement rates, icing conditions, and drag coefficients for unswept 
NACA 65A004 airfoil, NACA TN 4151, 16 pp. + 2 tables + 11 
figs., Feb. 1958. 

An empirical relation is derived by which changes in section 
drag coefficients due to ice on an NACA 65A004 airfoil are calcu- 
lable from known icing and operating conditions. The correlation 
is obtained by use of measured ice heights and ice angles. Initial 
ice weights are in agreement with droplet impingement data; in 
glaze conditions, ice weights increase at progressively greater 


rates with time. From author’s summary 


Aeroelasticity (Flutter, Divergence, etc.) 


(See also Rev. 3673) 


3703. Fung, Y. C., On two-dimensional panel flutter, J. aero. 
Sci. 25, 3, 145-160, Mar. 1958. 

Theory and experiments of the flutter of a buckled plate are dis- 
cussed. It is shown that an increase in the initial deviation from 
flatness or a static pressure differential across the plate raises 


the critical value of the ‘reduced velocity.’’ 
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The applicability of the Galerkin method to the linearized prob- 
lem of flutter of an unbuckled plate has been questioned by several 
authors. In this paper the flutter condition was formulated in the 
form of an integral equation and solved numerically by the method 
of iteration and the method of matrix approximations, thus avoiding 
the constraint of assumed modes. For a plate (with finite bending 
rigidity), the results confirm those given by the Galerkin method. 

An approximate analysis of the limiting form and amplitude of 
the flutter motion for a buckled plate is presented. 

From author’s summary by L. G. Napolitano, USA 


3704. Dugundji, J., Effect of quasi-steady air forces on incom- 
pressible bending-torsion flutter, J. aero. Sci. 25, 2, 119-121, 
Feb. 1958. 

Explicit solutions are obtained for the two-dimensional airfoil 
under the assumption that the Theodorsen function is a real con- 
stant and the diagonal virtual mass terms are negligible. These 
solutions are compared with results obtained by other investi- 
gators. B. Smilg, USA 

3705. Cunningham, H. J., Lift and moment on thin arrowhead 
wings with supersonic edges oscillating in symmetric flapping and 
roll and application to the flutter of an all-movable control sur- 
face, NACA TN 4189, 47 pp. + 7 figs., Jan. 1958. 

Title problem is solved by linear theory, retaining powers of re- 
duced frequency through third. Comparisons with strip-theory ap- 
proximation and exact (linearized) theory are given. Results are 
applied to sample flutter analyses. Paper should be of special 
interest to flutter analysts. J. W. Miles, USA 

3706. Jordan, P. F., Aerodynamic flutter coefficients for sub- 
sonic, sonic and supersonic flow (linear two-dimensional theory), 
Aero. Res. Counc. Lond. Rep. Mem. 2932, 54 pp., 1957. 

The solution is derived, in a convenient form for numerical eval- 
uation, for a two-dimensional airfoil oscillating with arbitrary 
downwash at sonic speed, and is shown to be the limit of both the 
subsonic and the supersonic solutions as the Mach number tends 
to unity. Linear theory is shown to be applicable at sonic speed 
for an oscillating airfoil of zero thickness, but at near-sonic 
speeds consideration of the lift distribution shows that lineariza- 
tion is not permissible. Hence for near-sonic speeds the sonic 
solution gives a better approximation to the nonlinear solution 
than does the linear solution for the actual speed. The physical 
validity of the linear solution is discussed; certain singularities 
which occur in the transition to sonic speed are shown to have no 
physical significance. 

The four main aerodynamic force coefficients for an oscillating 
two-dimensional wing are presented in the form of tables and iso- 
meric graphs over the ranges 0 to 2 of Mach number and 0 to 1.4 of 


frequency parameter based on the wing chord; the present sonic 


solution and existing subsonic and supersonic solutions have been 
supplemented by interpolated values for Mach numbers between 0.7 


and unity. B. Smilg, USA 


3707. Leonard, R. W., and Hedgepeth, J. M., On panel flutter 
and divergence of infinitely long unstiffened and ring-stiffened 
thin-walled circular cylinders, NACA Rep. 1302, 19 pp., 1957. 

[See AMR 9, Rev. 3337] 


3708. Bisplinghoff, R. L., Pian, T. H. H., and Foss, K. A., 
Response of elastic aircraft to continuous turbulence, AGARD 
Rep. 117, 20 pp., Apr./May 1957. 

A review is made of a method of determining the dynamic re- 
sponse and the resulting stresses of an elastic airplane. The air- 
plane is approximated by an equivalent linear system with a finite 
number of degrees of freedom, the displacements of normal modes 
being chosen as degrees of freedom. 


The method is applied to the solution of the response of air- 
craft to continuous turbulence, making use of the ‘‘power-spectral 
functions’’ of the turbulence and the frequency response charac- 
teristics of the equivalent system. Typical results are presented 
for the stress amplification factors due to structural flexibility. 
Effects of the scale of turbulence and of the spanwise variations 


of gust intensity on the responses and stresses are also discussed. 
C. C. Wan, USA 


3709. Huston, W. B., A study of the correlation between flight 
and wind-tunnel buffet loads, AGARD Rep. 111, 17 pp. + 9 append., 
Apr./May 1957. 

Methods and concepts developed in the study of random proc- 
esses are applied to the loads on an airplane wing in buffeting. 
The power spectrum and probability distribution of the buffet loads 
as measured by electrical wire-resistance strain gages suggest 
that these loads can be considered as the linear response of a 
lightly damped single-degree-of-freedom system to a random input. 
Dimensional analysis and beam theory are employed to develop a 
relation between the buffet loads on an airplane in flight and the 
loads on a model in a wind tunnel. Flight and model results are 
compared for several different configurations. 

From author’s summary by Y. V. G. Acharya, India 


Propellers, Fans, Turbines, Pumps, etc. 


(See Revs. 3417, 3433, 3434, 3447, 3450, 3477, 3609, 3610, 3732, 
3748, 3749, 3750, 3751, 3762, 3763, 3777, 3807, 3822) 


Flow and Flight Test Techniques 


(See also Revs. 3594, 3616, 3623, 3624, 3649, 3653, 
3682, 3683, 3692, 3693, 3694, 3695, 3709) 


3710. Kolupaila, S., Use of current meters in turbulent and 
divergent channels, A. I. G. G., Assemblee Generale de Toronto, 
1957, Comptes Rendus et Rapports, Gentbrugge, Belgium, 1, 437- 
444, 1958. 

The current meter is still the most reliable instrument for flow 
investigation and discharge measurements in natural and artificial 
channels. A new design of the component runner was recently in- 
troduced into the screw-type of current meters; it measures correct 
projection of velocity according to cosine law for angles up to 
4. 


laboratories and applied in turbine tests in power plants. Merits 


This important innovation has been successfully tested in 


of component runners are particularly evident in inlets or casings 
of large turbines where the streamlines are inevitably curved. Au- 
thor suggests using this type of runner in turbulent natural streams, 
where angular pulsation introduces a distinctive error. He points 
out a large systematic error involved by use of inadequate cup- 
type meters, which tend to integrate positively all pulsations and 
vibrations, From author’s summary 

3711. Gracey, W., Measurement of static pressure on aircraft, 
NACA TN 4184, 34 pp. + 43 figs., Nov. 1957. 

Existing data on the measurement of static pressure by means 
of static-pressure tubes and fuselage vents at subsonic, tran- 
sonic, and supersonic speeds are presented. Static-pressure 
errors are given for isolated tubes and vents and for installations 
ahead of the fuselage nose, wing tip, and vertical tail fin, and on 
the fuselage. Various methods of calibrating installations in 
flight are briefly discussed, From author’s summary 

3712. Kemp, J. F., A sensitive aerodynamic drag balance as an 
indicator of low air speeds, J. sci. Instrum. 34, 10, 411-415, 

Oct. 1957. 
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Author describes design, construction, and performance of a 
semsitive drag balance in which the forces acting on a 1%-in.- 
diam sharp-edged disk are used to find very low air speeds in a 
wind tunnel, The speed range investigated was from 0.2 to 16 
fps (9 x 10° to 5 x 107° in, water), which is beyond the resolution 


of a usual pitot-static tube and monometer combination, 

The balance was calibrated initially against a hot-wire anemo- 
meter on a whirling arm, which was used as a standard, The 
balance can in turn be utilized as a substandard for routine calibra- 
tions of anemometers in a wind tunnel. 

I. I. Glass, Canada 


3713. Lighthill, M. J., Contributions to the theory of the pitot- 
tube displacement effect, J]. Fluid Mech. 2, 5, 493-512, July 
1957. 

The displacement of a uniform shear flow as it passes a sphere 
is calculated from previous computations of the secondary vorti- 
city field and its image system in the sphere. The displacement 
5 of the dividing streamline, up the velocity gradient, far upstream 
of the sphere, is given by (U5/A a’) = 0.9 where A is the small 
shear, U the upstream flow velocity and a the radius of the sphere. 
The theoretical results are not inconsistent with experimental 
evidence on pitot tubes and with evidence that the displacement 
is considerably reduced in supersonic flow and when sharp-lipped 
tubes are used. 

Details of the calculations show that the downwash is due 
almost entirely to vorticity upstream of the sphere which produces 
displacement principally through its image vorticity. 

From author’s summary by W. R. Hawthorne, England 


3714. Liu, F. F., and Berwin, T. W., Recent advances in 
dynamic pressure measurement techniques, |e? Propulsion 28, 
2, 83-85, Feb. 1958. 


3715. Mollo-Christensen, E. L., Landahl, M. T., and Mar- 
tuccelli, J. R., A short static-pressure probe independent of 
Mach number, J. aero. Sci. 24, 8, 625-626 (Readers’ Forum), Aug. 
1957. 


3716. Zakharov, Yu. G., Microthermo-anemometers for small 
movements of airflow (in Russian), Sb, rabot. Nauch in-ta po udobr. 
i. insektofungisidam no, 156, 210-214, 1955; Ref. Zh. Mekh. no. 
1, 1957, Rev. 910. 

The apparatus is intended for use for measuring velocities of 
flow in aerodynamic tunnels in the range of 0 to 2 m/sec. In ap- 
pearance it consists of a bridge fed by a constant current from a 
network of variable flow through a rectifier. The parameters of the 
transmitter and the bridge are not given. To increase the accuracy 
of the record in a narrow interval of velocities a compensatory 
method is applied in conjunction with the connection to a shunt- 
galvanometer. The microthermo-anemometer can be used both for 
visual observations and for recording by means of a mirror galva- 
nometer and recording drum, S. I. Krechmer 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3717. Oborin, L. A., Use of semi-conductors of thermo-sensi- 
tive resistance in apparatus for measuring small speeds of water- 
flows (in Russian), Avtorefer. diss. kand. tekhn. nauk Leningr. 
inzh, -stroit. in-ta, Leningrad, 1956; Ref. Zh. Mekh. no. 1, 1957, 
Rev. 828. 


3718. Gottardelli, C., Visualizing fluid flows around car profile 
(in Italian), Termotecnica 9, 2, 525-532, Nov. 1957. 


3719. Tamiya, J., Inaba, M., and Saeki, A., A repetitive spark 
source for high-speed schlieren photography, Proc. Sixth Japan 
nat. Congr. appl. Mech., Univ. of Kyoto, Japan, Oct. 1956, 269- 
271. 

3720. Kimbler, 0. K., and Caudle, B. H., New technique for 
study of fluid flow and phase distribution in porous media, Oi] and 
Gas J]. 55, 50, 85-88, Dec. 1957. 

Knowledge of the mechanics of fluid flow through porous media 
in reservoirs is necessary for the determination of the amount of 
oil to be recovered by various recovery methods. Authors present 
a technique for visual observation and photographic recording of 
two-phase flow phenomena occurring during the displacement 
process. 

Method consists in observing either oil-gas or oil-water flow 
through porous media confined between glass plates. Light from 
an electronic flash unit is passed through a modified photographic 
enlarger to cast an image of the flow on photographic film. Suc- 
cessive photographs are made at intervals of a few seconds for a 
record of the fluid displacement. 

Results show that residual gas and oil are not distributed in a 
random manner but remain in discontinuous globules, and that gas 
evolves from solution in widely isolated spots when the confined 
liquid is initially saturated and the pressure is reduced. Tech- 
nique has advantage of making possible observation of larger 
areas than methods previously used. W. DeLapp, USA 

3721. Wiggins, J. W., Wind-tunnel investigation of effect of 
sweep on rolling derivatives at angles of attack up to 13° and at 
high subsonic Mach numbers, including a semiempirical method of 
estimating the rolling derivatives, NACA TN 4185, 47 pp., Jan. 
1958. 

Results are presented of an investigation to determine the 
rolling derivatives for sweptwing-body configurations. The wing 
had sweep angles of 3.6°, 32.6°, 45°, and 60° at the quarter- 
chord line, an aspect ratio of 4, a taper ratio of 0.6, and an NACA 
65A006 airfoil section parallel to the free stream. Some tests 
were made of the 45° swept wing with fences located at the 65- 
per cent-semispan station, From author’s summary 


3722. Wiggins, J. W., and Fournier, P. G., Wind-tunnel investi- 
gation of the static lateral stability characteristics of wing-fuse- 
lage combinations at high subsonic speeds (taper-ratio series), 
NACA TN 4174, 8 pp. + 17 figs., Oct. 1957. 

Paper presents the aerodynamic characteristics in sideslip of 
wing-fuselage combinations. The wings have a sweep angle of 
45° at the quarter-chord line, aspect ratio of 4, taper ratios of 
0.3, 0.6, and 1,0, and an NACA 65A006 airfoil section. The tests 
covered a Mach number range from 0.4 to 0.95, a Reynolds number 
range from 1.7 x 10° to 3.2 x 10°, and an angle-of-attack range 
from — 3° to 24°. From authors’ summary 

3723.. Fletcher, H. S., Experimental investigation of lift, drag 
and pitching moment of five annular airfoils, NACA TN 4117, 8 
pp. + 13 figs., Oct. 1957. 

Results are presented of tests made to determine the lift, drag, 
and pitching-moment characteristics of a family of annular air- 
foils. The five annular airfoils tested covered aspect ratios of 
1/3, 2/3, 1.0, 1.5, and 3.0. Estimated lift-curve slopes and in- 
duced drag coefficients are presented and compared with experi- 


mental values. From author’s summary 


3724. Cheshire, |. J., Evans, J. Y. G., Goodsell, W. A., and 
Wolff, P. H. W., Design and construction of the compressor for 
the 8 ft x 8 ft high-speed wind tunnel at R.A.E. Bedford, Part I: 
Selection of the design, Part Il: Features in the design and con- 
struction, Instn. Mech. Engrs. Prepr. 28 pp. 
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3725. Morkovin, M. V., Thoughts on supersonic wind tunnels 
with low free-stream disturbances, Johns Hopkins Univ., Dept. 
Aero. AFOSR TN=-56-540, 19 pp. + 1 fig., Nov. 1956. 


3726. Sreekanth, A. K., Performance of a Mach 4 axially sym- 
metric nozzle designed to operate at 40 microns Hg in the UTIA 
low density wind tunnel, Univ. Toronto Inst. Aerophys. Tech. Note 
10, 25 pp. + 6 tables + 38 figs. + 3 plates, Sept. 1956. 

The nozzle was designed using the method described by J. M. 
Owen and F. S. Sherman, Univ. of California, Eng. Project Rep. 
HE-150-104, July 1952, allowing for boundary-layer displacement 
thickness, and assuming zero boundary-layer growth at the throat. 

Series of tests were made at test chamber pressures from 29 to 
46 microns of Hg to determine the performance of the nozzle. In 
addition, the effect of the stagnation temperature and the pressure 
on the flow in the open jet test chamber was investigated. In 
general the results are in good agreement with the calculated 
values both at design and off-design conditions. The anticipated 
Mach 4 was obtained at the design point corresponding to 40 mi- 
crons Hg. It was noted that in all the runs the boundary-layer 
displacement thickness varied inversely as the square root of the 
operating static pressure. K. Pilarczyk, USA 

3727. Ferri, A., and Bloom, M. H., Achievement of high heat 
fluxes in a wind tunnel, J. aero. Sci. 24, 10, 772-773, Oct. 1957. 


3728. Smith, D. W., and Walker, J. H., Skin-friction measure- 
ments in incompressible flow, NACA TN 4231, 19 pp. + 4 tables + 
22 figs., Mar. 1958. 

Wind-tunnel measurements have been made of local and average 
skin-friction coefficients in the turbulent boundary layer on a flat 
plate. Transition was initiated by air-injection. Reynolds num- 
bers ranged from one million to 45 million. Local shear stress was 
measured by the floating element balance and by calibrated sur- 
face-pitot tube (the Preston method), Average skin friction was 
computed from velocity profiles measured by Pitot tube. 

Local friction coefficients agree well with existing Schultz- 
Grunow and Kempf data, but average values are below the 
Schoenherr curve for most of the range. Because of scatter and 
limited range of the experiments a new friction law is not pro- 
posed, The Preston method was found satisfactory for flat plate 
measurements, subject to a slightly modified pitot-tube calibration. 

Reviewer finds the experimental technique good but feels that 
a direct test of the influence of the air-injection trip on measured 
friction coefficients is desirable. 

D. C. Collis, Australia 


3729. Lever, E. H., Ritter, H., Woolfson, M., and Wright, C. T., 
The rotating-beam channel and 30-inch water tunnel at Admiralty 
Research Laboratory, Instn. mech. Engrs. Proc. 171, 4, 159-186, 
1957. 

To meet a program of research into the behavior of underwater 
weapons, major research facilities including a rotating-beam chan- 
nel and a 30-inch water tunnel have been designed and constructed 
by the Ministry of Works in collaboration with the Royal Naval 
Scientific Service. 

The rotating-beam channel provides for towing submerged bodies 
in a circular path of 45-55 feet radius at speeds up to 150 fps. 
Models up to 20 feet long can be accommodated. The water is 
maintained at optical clarity by continuous filtration and chemical 
dosing. 

The water tunnel has a slotted wall working section 30 inches 
in diameter and 15 feet long, providing for experiments on models 
up to 10 inches in diameter at water velocities up to 60 fps; static 
pressure can be varied from 0.1 to 3 atm. Ancillary plant main- 
tains the water to within a specified temperature range and air 
content. 


Both plants are provided with high-accuracy speed control by 
means of a Ward Leonard system equipped with electronic speed- 
holding servo. From authors’ summary 

3730. Parkin, B. R., and Kermeen, R. W., Water tunnel tech- 
niques for force measurements on cavitating hydrofoil, J. Ship 
Res. 1, 1, 36-42, Apr. 1957. 


3731. Feldman, S., Some shock tube experiments on the chemi- 
cal kinetics of air at high temperatures, J. Fluid Mech. 3, 3, 225- 
242, Dec. 1957. 

Paper describes experiments on the dissociation and recombina- 
tion rates in air. Flow conditions were investigated by schlieren 
observations of the Mach waves from surfaces scribed with lines 
perpendicular to flow direction, 

The state of the air behind the main shock wave was determined 
from the flow over flat plates. Wedges at incidence were used to 
compress the flow behind the incident shock to low supersonic 
Mach numbers. The temperature of the air behind the incident 
shock varied between 2000 and 6000 K, and the temperature in- 
crease during the wedge compression was, at most, 2000 K. The 
dissociated air was cooled rapidly through a Prandtl-Meyer ex- 
pansion with temperature drops of, at most, 2000 K. 

The flows behind the incident shock and after the wedge com- 
pression were found to be in thermodynamic equilibrium, Although 
there was some doubt about the proper value of the speed of sound 
to be used in the calculation of the equilibrium conditions behind 
the Prandtl-Meyer expansion, it could be concluded that the flows 
were very close to the equilibrium state. 

The experimental results were used to calculate lower limits for 
the recombination rate. Paper concludes with a discussion of the 
conditions for thermodynamic equilibrium in flight. 

Reviewer notes that paper does not give composition or purity of 


air used in experiments. N. H. Johannesen, England 


3732. Morgan, W. C., and Deutsch, G. C., Experimental in- 
vestigation of cermet turbine blades in an axial-flow turbojet 
engine, NACA TN 4030, 9 pp. + 1 table + 9 figs., Oct. 1957. 

In 16 tests to evaluate cermet blades in an axial-flow engine, a 
maximum blade life of 150 hours at maximum conditions of opera- 
tion was obtained. Chipping in the tip region was a common 
characteristic in blade failures. Analysis indicates two probable 
causes of failure, impact and fatigue. Elimination of excessive 
carbon in the combustion chambers and avoiding conditions of 
extreme vibration made an improvement in test blade life. 

From authors’ summary 


3733. Brissenden, R. F., Some ground measurements of the 
forces applied by pilots to a side-located aircraft controller, NACA 
TN 4171, 8 pp. + 1 table + 3 figs., Nov. 1957. 

Ground tests have been made to determine pilots’ force capa- 
bilities on a proposed side-located aircraft controller. In addition 
to maximum force capabilities, pilots participating in the tests 
indicated forces that they considered desirable for operation of the 
controller, A neutral position and a range of deflections and 


forces are suggested, From author’s summary 


3734. Hinz, E. R., and Fuhrman, R. A., Some unique aspects of 
flight test instrumentation for vertical take-off aircraft, AGARD 
Rep. 85, 24 pp., Aug. 1956. 

Flight regimes of VTO aircraft are divided into hovering, transi- 
tion, and conventional flight. Flight-test instruments must be 
suitable for all three flight regimes to provide continuity of data 
and to avoid excessive weight and volume of instrumentation sys- 
tem, Measurement of attitude and velocity are discussed in some 
detail, Need for a common space axis system for all flight regimes 
is established, and advantages of stable platform for attitude 
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sensing is discussed, Use of swiveling pitot-static device for 
measuring velocity is described and calibrations are presented. 
Radar-doppler techniques are recommended for measuring vertical 
velocity in hovering flight. R. M. Crane, USA 

3735. Shumate, C. L., Advanced flight test instrumentation 
used to develop turbojet engines, ASME Ann. Meet., New York, 
N. Y., Dec. 1957. Pap. 57-A=224, 7 pp. 


Thermodynamics 


(See also Revs. 3431, 3433, 3477, 3570, 3573, 3614, 3720, 3731, 
3765, 3771, 3780, 3781, 3786, 3787, 3788, 3789) 


3736. Bearman, R. J., and Kirkwood, J. G., Statistical mechan- 
ics of transport processes. XI. Equations of transport in multi- 
component systems, J. chem. Phys. 28, 1, 136-145, Jan. 1958. 

The statistical mechanical theory of perturbation of the molecu- 
lar distribution functions is used to derive the equations of con- 
tinuity, motion and energy for multicomponent systems. Attention 
is given to the equations of motion which are developed in a com- 
pletely general form and explicitly stated for each component of 
the system. Successive approximations introduce first the linear 
expressions of the phenomenological theory of irreversible thermo- 
dynamics and, second, neglecting component inertia and viscous 
effects, the linear phenomenological relations between fluxes and 
forces as a limiting form. N. A. Hall, USA 

3737. Krzywoblocki, M. Z. v., and Whitenbury, C. G., On the 
possibility of the formulation of a quantum fluid dynamics theory, 
Proc. Fifth Midwestern Conf. Fluid Mech., Univ. of Mich., Apr. 
1957, 376-383. 

A brief survey is given of the extensive literature on the use of 
hydrodynamic concepts and models in quantum mechanics and of 
the development of these methods to certain exceptional cases of 


fluid behavior. N. A. Hall, USA 


3738. Biot, M. A., Variational principles in irreversible thermo- 
dynamics with application to viscoelasticity, Phys. Rev. (2) 97, 
6, 1463-1469, Mar. 1955. 

The principles of irreversible thermodynamics are generally de- 
rived with regard to the common specific applications. The author 
generalizes this treatment to include an unspecified set of thermo- 
dynamic state variables. The differential expression for the en- 
tropy change in irreversible processes is developed assuming a 
linear dependence on the state variable rates. This is developed 
introducing a bilinear dissipation function and a general set of 


thermodynamic equations of motion as in a previous work [see fol- 


lowing review]. These lead to two minimum principles of entropy 
production, one pertaining to the instantaneous direction of change 
and the other to the cumulative trend which monotonically reduces 
the entropy production rate. Brief application is made to certain 


dynamical problems including viscoelastic deformation. 
N. A. Hall, USA 


3739. Biot, M. A., Theory of stress-strain relations in aniso- 
tropic viscoelasticity and relaxation phenomena, J. appl. Phys. 
25, 11, 1385-1391, Nov. 1954. 

The principles of linear irreversible thermodynamics previously 
developed [see preceding review] are applied specifically to the 
general problem of thermoelasticity. To describe the thermostatic 
state, the thermoelastic potential generalizing the thermodynamic 
free energy is developed. This is combined with the bilinear dis- 
Sipation function in a variational principle for the general dynamic 
behavior. Much is developed in analogy to established methods of 
analytical dynamics, particularly the application of the variational 
principle and the sclution of the resulting systems of equations. 


This is developed especially for thermal problems such as heat 


conduction and thermoelastic damping. 
N. A. Hall, USA 


3740, Pearson, F. J., and Rushbrooke, G. S., On the theory of 
binary fluid mixtures, Proc. roy. Soc. Edinburgh (A) 64, part 3, 20, 
12 pp., 1957. 

Various approaches to the theory of fluids are combined to es- 
tablish quantitative relations between the methods and exhibit 
their consistency. (1) The fluctuations of density and concentra- 
tion are calculated in terms of such thermodynamic coefficients as 
the compressibility dp/dp and also in terms of the radial distribu- 
tion functions. (2) The radial distribution functions are expressed 
in terms of the direct correlation functions of density and concen- 
tration stemming from the intermolecular potentials. (3) The di- 
rect correlations are expressed in terms of the virial expansion of 
the pressure by means of the Born-Green theory [H. S. Green, 
“‘Molecular theory of fluids,’’ North-Holland Publishing Co. Amster- 
dam, 1952]. 

The combination of the foregoing three steps leads to the cor- 
rect expression of dp/dp in terms of the virial coefficients and 
shows that authors’ procedures are consistent. The radial distri- 
butions are expressed in terms of dataon x-ray scattering and 
critical opalescence. L. Tisza, USA 

3741. Mason, E. A., Higher approximations for the transport 
properties of binary gas mixtures. II. Applications, |. chem. 
Phys. 27, 3, 782-790, Sept. 1957. 

Applications of the second- and third-order theory of transport 
coefficients previously developed by the author [J]. chem. Phys. 
27, p. 75, 1957] make use of several forms of the intermolecular 
potential and both the Chapman and Cowling and Kihara approxi- 
mations to collision integrals. It is observed that the second- 
order theory using the Kihara approximation is the most satisfac- 
tory. Calculations are provided for several specialized gas mix- 
ture models with particular reference to diffusion and thermal 
diffusion coefficients. N. A. Hall, USA 

3742. Davy, N., and Bell, Barbara M., An overall test of equa- 
tions of state of fluids, Brit. J. appl. Phys. 9, 1, 27-30, Jan. 1958. 

An equation of state of a fluid can usually be expressed in the 
form /,(V, T) = P. 
it may be expressed as /,(v, t) = p, where p, v, and ¢ are the re- 


When the reduced form of the equation exists, 


duced values of P, V, and T. Since the critical volume cannot be 
measured with precision, the recent fashion is to use, instead of 
v, the accurately obtainable pseudo-reduced volume ¢, leading to 
a reduced equation /,(¢, t)= p. It is now suggested that a calcu- 
lation and plot of the quantity Y = 100 [f.(d, t)/p - 1} against 
X = p(t constant) or X = ¢t(p constant), using experimental values 
of p, , and ¢t for some real fluid, will reveal in a quantitative 
manner the discrepancy between the experimental behavior of that 
fluid, and of a fluid obeying the particular equation of state under 
consideration. A set of graphs at various constant temperatures 
or pressures may be drawn. From authors’ summary 
3743. Keyes, F. G., The 1957 status of steam properties, Trans. 
ASME 80, 3, 555-560, Apr. 1958. 


3744 Owens, E. J., and Thodos, G., Thermal-conductivity- 
reduced-state correlation for the inert gases, AIChE J. 3, 4, 454- 
461, Dec. 1957. 


3745. Trube, A. S., Compressibility of undersaturated hydro- 
carbon reservoir fluids, |. Petr. Technol. 9, 12, 341-344, Dec. 
1957. 


3746. Goldman, K., Determination of density of liquids under 
elevated gas pressure, Brit. |. appl. Phys. 9, 1, 40-42, Jan. 1958. 
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A new method of density measurement using an open-end hy- 
drometer has been developed for liquids under elevated gas pres- 
sure. It has been successfully employed for determining densities 
of high vacuum oil (Apiezon A), saturated with nitrogen, at 25C in 
the pressure range 1-300 atm. The estimated accuracy of deter- 
mination was better than 1 in 1000. 

From author’s summary 


3747. Eastabrook, J. N., Specific heat of solids at high temper- 
atures, Phil. Mag. (8) 2, 24, 1415-1420, Dec. 1957. 

The temperature dependence of the specific heat of simple 
crystals at temperatures well above the Debye temperature is esti- 
mated by using, as a simple model, the two-atom anharmonic os- 
cillator. It is found that the difference between C, and the Dulong 
and Petit value is not much less that the difference between Cy, 
and C,. There is rough agreement with experiment. 

From author’s summary 


3748. Ainley, D. G., Waldren, N. E., and Hughes, K., Investi- 
gations on an experimental air-cooled turbine, Aero. Res. Counc. 
Lond. Rep. Mem. 2975, 64 pp., 1957. 

A thorough investigation was carried out on a special single- 
stage gas turbine. Stator blades had 53 cooling passages of 0.04- 
in. nominal diameter and the rotor blades 38 of each 0.03 in. The 
cooling flow rate was approximately 2% of the main gas flow. The 
blades were made by a sintering technique using a tungsten-vital- 
lium powder in which the holes were formed by embodying cadmium 
wires within the blocks of compacted powder. Several thermo- 
couples measure the surface temperatures and the results are 
shown in many graphs. Turbine inlet gas temperature was kept 
around 650-700 C and the cooling air at 80-100C. However, peak 
gas temperatures went considerably higher. Cooling efficacy was 
very good. It is stated that a cooled blade of the type tested 
would allow an inlet gas temperature of 1170C if the mean cooled 
blade temperature were allowed to reach 800C, or an inlet gas 
temperature of 965C if the trailing edge temperature only were 
allowed to reach 820C. 

This well-written paper covers much experimental work, with a 
valuable presentation of temperature graphs, heat-transfer and 
thermal stress considerations. M. Rand, Canada 

3749. Pinnes, R. W., A simple method of estimating the 
Reynolds number effects on aircraft gas-turbine engines opera- 
ting at high altitudes, ASME Ann. Meet., New York, N Y., Dec. 
1957. Pap. 57-A-157, 8 pp. 

Curves are given to indicate difference between generalized and 
actual altitude performance based on a generalization of sea-level 
data which takes into account only dynamic effects on performance 
of turbojet and turboprop engines, but makes no allowance for 
changes in viscosity effects. Hence Reynolds number can be used 
as criterion of such effects arising from altitude changes which 
result in performance being adversely affected with increasing 
altitude. Reynolds number decreases with increasing altitude for 
a given engine. Correlation is presented as ratio of actual to 


generalized performance as related to change in effective Reynold 


number diameter. Latter diameter is that which would give the 
equivalent Reynolds number resulting from change in pressure, 
temperature and viscosity, and based on compressor inlet tip, 
diameter. Below equivalent diameter of 16 in. performance falls 
off. As expected, large engines suffer less from altitude effect 
than small engines. 

Reviewer agrees that correlation is useful in absence of test 
data for estimating altitude performance. However, choice of term 
‘effective Reynolds number diameter’’ appears to reviewer to be 
ambiguous. There is no evidence that departure from generalized 
correlation is primarily due to Reynolds number effect. Mechani- 
cal losses which remain constant while aerodynamic power drops 


off markedly may be the dominant effect. D. Aronson, USA 


3750. Fabbri, $., On efficiency of potential gas engines (in 
Italian), Termotecnica 9, 2, 533-543, Nov. 1957. 


Heat and Mass Transfer 


(See also Revs. 3474, 3476, 3478, 3560, 3573, 3574, 3577, 3615, 
3630, 3647, 3656, 3658, 3660, 3661, 3727, 3736, 
3741, 3794, 3798, 3811, 3835) 


3751. Danilovskaia, V. |., Determination of temperature regions 
in rotors of multistage turbines (in Russian), Inzhener. Sbornik, 
Akad. Nauk SSSR, 153-156, 1954. 

The relative coefficient of heat transfer from the environment 
onto the side surface of the turbo rotor is determined as a mean 
(apportioned as the ratio of the areas) of the relative coefficient 
of heat transfer from the environment onto the part of the surface 
of the rotor exposed to the environment (assumed to be known) and 
the apparent relative coefficient of heat transfer from the environ- 
ment onto the part of the surface of the rotor covered by the 
blades. The latter is expressed as a function of the thermal con- 
ductivities of the blade and the rotor, the coefficient of heat trans- 
fer from the environment to the surface of the blade and the areas 
of the blade surface and the surface of the rotor covered by the 
blade. 

The approximate solution for the stationary temperature regions 
in the solid body of the rotor is given in the form 


T=z=A,+B+ Jo (Ar) LM ch z+P sh dz] 


where J, is a Bessel’s function of the first kind, zero order. 
O. Delatycki, Australia 


3752. Wassermann, B., One-dimensional transient heat conduc- 
tion into a double-layer slab subjected to a linear heat input for a 
small time interval, /. aero. Sci. 24, 12, 924-925 (Readers’ 
Forum), Dec. 1957. 

By applving the Laplace transform author obtains the analytic 
solution for the transient heat conduction in composite (two layers) 
slab, exposed at one surface to triangular heat rate, other surface 
being insulated and the initial temperature of the slab zero. In 
order to invert the Laplace transform, author analyzes three cases 
under simplifying assumptions for the thermic constants of two 
layers. The solution for the composite semi-infinite slab is ex- 


amined. This problem may be of interest, for example, in aero- 


Jynamic heating. G. 


Sestini, Italy 
3753. Yvohk, J., Mechanics of heat conduction on a molecular 
scale (in French), Houille blanche 12, 1, 29-33, Jan. 1957. 


3754. Patten, T. D., Unsteady-state heat transfer to and from 
pp., 1958. 
In this investigation of the problem of unsteady-state heat 


gases in laminar flow, Instn. mech. Engrs., Prepr., 17 


transfer to and from gas, experiments have been carried out with 
the flow of air through a passage of circular cross section. Heat 

transfer takes place within a single vertical tube, around which is 
an annular guard space. Because of the magnitude of heat losses 
at lower values, the investigation is confined to values of Reyn- 

olds number between 1000 and 2500. Within this range, at moder- 
ate temperature differences, the processes of heating and cooling 
When the tube 


wall temperature is either constant or has a uniform temperature 


of gases reveal similar heat-transfer properties. 


gradient, it is shown that the Nusselt number is in agreement with 
that predicted for steady-state heat transfer for the same wall- 
temperature distribution. The investigation deals with single- 


cycle operation referred to as ‘'single blow,’’ in which the supply 
is either hot or cold, and with cyclic operation as a parallel flow 
regenerator. Heat-transfer coefficients obtained from the cyclic- 


operation tests are of the same order as those from the single- 
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blow tests. An analytical expression for the prediction of outlet 
temperatures, assuming a varying supply inlet-temperature and 
nonuniform initial wall temperature, is presented and this is used 
in the calculation of the single-blow results. 


From author’s summary by G. G. Thurlow, England 


3755. Beckwith, |. E., and Gallagher, J. J., Heat transfer and 
recovery temperatures on a sphere with laminar, transitional, and 
turbulent boundary layers at Mach numbers of 2.00 and 4.15, NACA 
TN 4125, 36 pp. + 15 figs., Dec. 1957. 

Paper presents additional experimental data on properties im- 
portant to heat transfer on blunt bodies. Several experimental 
techniques for obtaining information are described in detail. Heat- 
transfer measurements were reasonably well predicted by laminar 
and turbulent theory in the corresponding flow regions. At Mach 2, 
transition occurred at about 20° from stagnation point; at Mach 4, 
transition was further downstream; in fact, at lower Reynolds num- 
bers flow was laminar over entire hemisphere. In separated re- 
gion, heat-transfer coefficients were much lower than maximum 
values on front of sphere. Reviewer believes that explicit com- 


parisons with other similar data would enhance this type of report. 
W. F. Davis, USA 


3756. Hartnett, J. P., and Irvine, T. F., Jr., Nusselt values for 
estimating turbulent liquid metal heat transfer in noncircular 
ducts, AIChE J. 3, 3, 313-317, Sept. 1957. 

A simple expression for estimating the turbulent forced- 
convection heat transfer performance of liquid metals flowing 
through noncircular ducts is presented. This equation requires 
the knowledge of the slug Nusselt number evaluated for the 
specific geometry and for the pertinent boundary conditions. Such 
Nusselt values are presented herein for a number of technically 
important geometries. One check on the heat transfer prediction 
given by Equation (4) is in the case of an annular duct with con- 
stant heat flow through the outer wall with the inner wall insu- 
lated, for which experimental data exist. The prediction agrees 
within 20% with the experimental data. 

Several possible boundary conditions that may exist in non- 
circular cross sections are thoroughly discussed, and it is hoped 
that as a result this paper may serve to clarify some of the con- 
fusion existing in the literature. 

From authors’ summary 


3757. Ribaud, G., Laminar and turbulent convection (in 
French), Houille blanche 12, 1, 12-18, Jan. 1957. 


3758. Craya, A., Current ideas on the mechanics of turbulence 
and turbulent heat transfer (in French), Howille blanche 12, 1, 
19-28, Jan. 1957. 


3759. Le Folle, J., Experimental research on heat transfer by 


gases in forced convection (in French), Houille blanche 12, 1, 
34-49, Jan. 1957. 


3760. Butzbach, M., Experimental determination of the heat 
transfer coefficients at high heat flux densities in single- and two- 
phase media (in French), Houille blanche 12, 1, 69-80, Jan. 1957. 


3761. Braudeau, G., Heat transfer by fluid metals (in French) 
Houille blanche 12, 1, 81-87, Jan. 1957. 


3762. Hermant, C., Pumps for liquid metals (in French), 
Houille blanche 12, 1, 88-104, Jan. 1957. 


3763. Burke, J. C., Buteau, B. L., and Rohsenow, W. M., 
Analysis of the effect of blade cooling on gas-turbine performance, 
Trans, ASME 78, 8, 1795-1806, Nov. 1956. 


Paper is an analytical study of the effects on specific air con- 
sumption and thermal efficiency of three types of blade-cooling 
systems. The methods considered are: (a) Air forced-convection 
cooling; (b) air transpiration cooling; (c) liquid forced-convection 
cooling. 

The analysis was applied to a simple gas-turbine power plant 
containing a cooled turbine and an uncooled turbine, both of 
which were composed of an infinite number of infinitesimal stages. 
Certain general design parameters were chosen for each coolant 
system and the effect of variation of these parameters on power- 
plant performance was studied. The three cooling methods also 
were compared against one another for otherwise identical condi- 
tions in the basic power plant. 

The results show that appreciable net gains in performance can 
be obtained by increasing turbine inlet temperatures. The lowest 
specific air consumption was obtained with liquid cooling, then 
with air transpiration, and finally forced-convection air cooling. 
For the forced-convection system the geometry of the coolant pas- 
sages will have an appreciable effect on performance. 

W. R. Hawthorne, England 


3764. Lazarenko, V. V., Method of calculating petroleum pipes 
for the transfer of viscous petroleum with preheating (in Russian), 
Neft. kb-vo no. 3, 80-84, 1955; Ref. Zb. Mekb. no. 10, 1956, Rev. 
6600. 

Explanation of the well-known graphical analytic method of 
calculation referred to in ‘*Textbook of the mechanics of the petro- 
leum industry”’ [L. S. Leibenzon. pt. I. GNTI, 1931] and ina 
number of other textbooks. The constructions suggested by the 
author are based on the assumption of constancy, according to the 
length of the petroleum pipe, of the coefficient of heat transfer. 

For calculations of long petroleum pipes passing through dif- 
fering soil and geological regions, it is advisable to divide the 
length of the pipeline into sections having varying degrees of 
thermal conductivity. In this case the graphical methods sug- 
gested by the author are unsuitable. 

U. S. Yablonskii 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3765. Hisada, T., Mii, H., Noguchi, C., Noguchi, T., Hukuo, N., 
and Mizuno, M., Concentration of the solar radiation in a solar 
furnace, J. Solar Energy Sci Engng. 1, 4, 14-18, Oct. 1957. 

Radiant flux density in parabolic furnace was determined by 
studying moon’s image in the focus, rather than the sun’s image. 
Comparisons with calculated values and with measured melting 


points of known binary mixtures showed good agreement. 
A. Whillier, South Africa 


3766. Wade, W. R., Measurements of total hemispherical emis- 
sivity of various oxidized metals at high temperature, NACA TN 
4206, 11 pp. + 32 figs., Mar. 1958. 

The results of measurements of total hemispherical emissivity 
over the temperature range of 600 to 2000 F for various heavily 
oxidized metals are presented, together with a description of the 
equipment and the procedures used. The variation of total emis- 
sivity due to oxidation of the materials is presented, up to the 
highest temperature which produces an adherent oxide coating. 
Results from investigations to determine any deviation of the 
thermal radiation from Lambert’s cosine law for the oxidized 


metals are presented. From author’s summary 


3767. Vigneron, M., and Stolz, M., Gas radiation effects on 
heat exchanger design (in French), Houille blanche 12, 1, 50-58, 
Jan. 1957. 
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3768. Hassan, K.-E., and Jakob, M., Laminar film condensation 
of pure saturated vapors on inclined circular cylinders, ASME 
Trans. 80, 4, 887-897, May 1958. 

Basic idea of filmwise condensation is that the heat energy 
liberated by the condensing vapor is conducted through the film to 
the cooler surface. In this paper, analysis gives local film thick- 
ness and local coefficient of heat transfer at any point on the sur- 
face of inclined circular cylinder at any inclination. There is an 
optimum inclination at which the rate of condensation on the en- 
tire tube is a maximum. 

Experiments were carried out by condensing steam on the in- 
side surface of a thick copper tube 1 1/4-in. diam and about 8 1/8 
in. long. Experimental film coefficients were 28 to 100% higher 
than those predicted by the theory and the deviation increased 
with the inclination of the tube and the temperature difference be- 
tween the surface and the steam. Deviation is believed to result 
from the rippling of the condensate film. From engineering view- 
point, the inclined tube provides a promising condensing surface, 
for which more comprehensive experimental data are needed. 

E. A. Brun, France 


3769. Johnson, D. L., Saito, H., Polejes, J. D., and Hougen, 
0. A., Effects of bubbling and stirring on mass transfer coef- 
ficients in liquids, AIChE J. 3, 3, 411-417, Sept. 1957. 

In the hydrogenation of X-methylstyrene by means of a sus- 
pended palladium-alumina catalyst in a stirred reactor the mass 
transfer of hydrogen through the liquid is the rate-controlling step 
and the resistance to chemical reaction at the catalyst surface is 
negligible except at extremely rapid rates of stirring. This system 
therefore provides an excellent means of establishing the effects 
of operating variables and mechanical construction on mass trans- 
fer coefficients in liquids in stirred reactors. It is convenient to 
consider the total resistance to mass transfer as consisting of two 
separate resistances: in the liquid adjoining the bubbles and in the 
liquid adjoining the suspended solid particles; thus R = R, + R,. 

A general equation was evaluated from experimental! data based 
upon unit volume of liquid. From authors’ summary 


3770. Bringer, R. P., and Smith, J. M., Heat transfer in the 
critical region, AIChE J. 3, 1, 49-55, Mar. 1957. 

Paper presents experimental measurements of heat-transfer co- 
efficients for turbulently flowing carbon dioxide in an 0.18-in. 
I. D. pipe under 1200 psia for bulk temperatures between 70 and 
120 F and Reynolds number interval of 30,000 to 300,000. Heat- 
transfer coefficients between fluid and tube wall varied from 300 
to 2600 btu/hr/sq ft/ °F. 
data very well. A simplified method was offered to estimate co- 


Deissler’s theory was found to fit the 


efficients in situations where the extensive procedures of Deissler 
would not be economically justified. 

The junior author is continuing studies in this area at North- 
western University. R. J. Mindak, USA 

3771. Teletov, S. G., The dimensional analysis of experimental 
data of vapour and gaseous liquid mixtures and the method of ex- 
perimentation (in Russian), Gidrodinamika i teploobmen pri kipenii 
v kotlakz vysokogo davleniya, Moscow, Akad, Nauk SSSR, 1955, 
46-64; Ref. Zh. Mekh. no. 1, 1957, Rev. 714. 

On the basis of the general equations of hydrodynamics for two- 
phase mixtures, author examines the treatment of experimental 
data for mixture flows in vertical and horizontal unheated and 
heated tubes. 
appear to be the determined function of three criteria: the reduced 


The deduction was reached that useful heads 


actual specific gravity of mixture y, the coefficient of resistance 
of the mixture A, and Froude’s conventional criterion. In order to 
generalize them it is essential to know the authentic functions of 
y and A, which can only be obtained for air-liquid mixtures. Gen- 
eral conformity to rule for y and A after their establishment must 


then be reduced to their individual form on the basis of experi- 


mental data of vapor-liquid mixtures for different heat carriers. 
Another possible path of investigation—the purely empirical 
treatment of useful heads in the shape of production of criteria 
stages—demands a large abundance of experimental data, pro- 
longed investigation, and less reliability. The treatment of ex- 
perimental data on hydraulic resistance of air-liquid mixtures in 
horizontal pipes, using the adduced coefficients of resistance, 
made it possible to establish the limits of deviation A from the 
corresponding values for single-phase liquids; these deviations 
vary from —50 to +80%. 

The material influence of the compressibility of the gas on the 
inertia losses of pressure in the mixture requires the determination 
separately of the resistance of friction and acceleration. 

Yu. A. Lashkov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3772. Klassen, J., and Gishler, P. E., Heat transfer from col- 
umn wall to bed in spouted, fluidized and packed systems, Canad. 
J]. chem. Engng. 36, 1, 12-18, Feb. 1958. 

Spouted bed is obtained by introducing air at the bottom of a 
granular bed so as to produce a core of dispersed particles which 
rises up the center of the bed. Particles spout at the top and form 
an annulus which slowly travels down, and the cycle is repeated 
(Mathur, K. B., and Coishler, P. E., AICHE J. 1, p. 157, 1955]. 
Present paper presents results of heat transfer in spouted systems 
from the column wall to the bed and comparisons between spouted 
bed and other fluid-solid contacting operations. Rice, wheat, and 
sand were used as bed materials. 

In spouted beds, heat-transfer coefficients increase sharply at 
the onset of spouting and pass through a maximum as the gas 
velocity is increased. In fluidized beds, the results are the same 


but the maximum heat-transfer coefficient, b. i is from 25-75% 


lower for a spouted bed than for a fluidized bed under similar flow 


conditions. The value of b| | in a spouted bed is independent of 


inlet origin diameter and of iin diameter; it increases with bed 
particle diameter rather than decreases, as normally observed with 
fluidized beds. E, A. Brun, France 

3773. Baron, J. R., The heterogeneous, laminar, boundary 
layer, Mass. Inst. Tech. Nav. Supersonic Lab., TR 236, 18 pp. + 
6 ref. + 7 figs., June 1957. 

Mass-transfer cooling with coolant properties differing appreci- 
ably from external-fluid properties is studied analytically. For 
high-speed flows with surface temperatures close to the adiabatic 
value, thermal-diffusion (Soret) and diffusion-thermo (Dufour) ef- 
fects are shown to be small in mass-transfer processes and negli- 
gible in energy-transfer processes. Neglecting these coupled ef- 
fects, similar solutions are found to exist for generalized Falkner- 
Skan wedge flows with either vanishing or infinite external-flow 
Mach number. Numerical results are given for helium and carbon 
lioxide injected into an air boundary layer flowing over a flat 
plate. Phase changes at the surface, coupling the energy and 
mass fluxes, are studied briefly; coolants with low molecular 
weight are concluded to be more effective in reducing the equilib- 
rium wall temperature than are coolants with high molecular 
weight. 

Reviewer notes that author subscribes to statements of Hirsch- 
felder et al [‘‘Molecular theory of gases and liquids,’’ New York, 
John Wiley and Sons, Inc., 1954] that coupling exists between 
momentum transfers and chemical reactions, not between mo- 
mentum transfers and mass transfers; whereas Lester Lees [‘'Con- 
vective heat transfer with mass addition and chemical reactions,”’ 
Third Combustion and Propulsion Colloquium, AGARD, NATO, 
Palermo, Italy, 17-21 March, 1958] subscribes to results of von 
Karman [Sorbonne Lectures 1951-52] that the diffusion stress 
tensor exists whenever mass diffusions occur, whether chemical 


reactions occur or not. Ek. L. Knuth, USA 
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3774. Sherwood, T. K., and Cooke, N. E., Mass transfer at low 
pressures, AICHE J. 3, 1, 37-42, Mar. 1957. 

Experimental measurements are reported for sublimation of 
naphthalene into air, He, CO, and Freon-12 and for the evaporation 
of liquid diethyl adipate into air: The rates of these mass transfer 
processes are taken as proportional to the evaporation or accom- 
modation coefficient & This coefficient was found to be inde- 
pendent of pressure for pressures below 3000 y of mercury but in- 
creased with Reynolds number. 

The data lend excellent support to the concept of additivity of 
surface evaporation and diffusional resistances, being capable of 
prediction on the basis of the available correlations for evapora- 
tion from single spheres together with experimental values of &. 

L. Lapidus, USA 


3775. Friedlander, S. K., Mass and heat transfer to single 
spheres and cylinders at low Reynolds numbers, A/JChHF J. 3, 1, 
13-48, Mar. 1957. 

A theoretical boundary-layer development is made for the case 
of heat and mass transfer between single spheres or cylinders and 
1 low Reynolds number fluid. Laminar flow of the fluid is as- 
sumed and natural convection is neglected. A critical comparison 
is made between experimental data in the literature and the theory. 
In the case of single spheres the theoretical calculations are low, 
but the cylinder calculations compare favorably with experiment. 


L. Lapidus, USA 


3776. Fortescue, P., and Wordsworth, D. V., Gas-turbine re- 
generator performance, /ingineering 185, 4799, 284-286, Feb. 
1958. 

he use of regenerative heat exchangers in nuclear reactor sys- 
tems brings its own problems. Regenerator size is a major con- 
sideration, particularly in applications to aircraft propulsion, and 
authors study the effect on regenerator size of the working fluid 


The effect of fluid properties on the frontal area is de- 


employed. 
termined for any given pumping power fraction, thermal ratio, tube- 
wall blockage area, and heat-source temperature rise. It is found 
that, at a constant ratio of density on each side of the exchanger, 
minimum size is obtained with gases with high molar specific 
heats and low atomic weights, the latter being the most important. 
Where design limitations on a closed-cycle pgas-turbine system 
impose a density ratio for any choice of gas, it makes an important 
lifference if the comparison between gases is made at equal ex- 
haust pressures or equal maximum pressures. 
G. G. Thurlow, England 
3777. Lo. H., and Danforth, C. E., On rotating blades with 
flexible mounting, Proc. 
Univ. of Mich., Apr. 1957, 


Analog computer solutions of counterflow heat exchanger transi- 


Third Midwestern Conf. on Solid Mech., 


160-176. 


ents for step change in inlet temperature and flow rate are pre- 
sented. Parameters are chosen for gas-turbine recuperators. 
Empirical combined parameter of time and heat capacity ratio is 
used for inlet temperature disturbance response. This response 
can be superposed to include any input temperature variation. 
Tentative empirical law is suggested for step flow rate change 
responses. Y. Takahashi, USA 
3778. Jouty, M., Heat transfer and problems related to circula- 


tion in heat exchangers: some recent developments (in French), 
Houille blanche 12, 1, 59°68, Jan. 1957. 


3779. Kayan, C, F., Electrical analogy prediction of heat ex- 
changer performance (in English), 9th Congrés intern. Mécanique 
484-494, 
] 


Paper discusses extensions of the electrical analogy described 


appl., Univ., Bruxelles, 1957; 2, 


by the author in earlier papers. Allowance is made for the gain or 


loss of heat of the heat-transfer fluids passing through the heat 


exchanger. Cases of convential flow arrangements and also mixed 
flow are considered. The application of the analog to a three- 
fluid exchanger is discussed 

Reviewer found the paper rather difficult to follow, probably due 
to excessive precising, while the lack of examples of the applica- 
tion of the analogs described takes away from the value of the 
paper. G. G. Thurlow, England 


3780. French, J., On the dynamical performance of Benson 
boilers during load changes (in German), Brennsto//-Warme-Kra/ft 9, 
11, 517-523, Nov. 1957. 

A basic arrangement is given for the control of a Benson boiler 
with speed-governed turbine, and its block diagram is represented. 
The meshing of the two main control loops for temperature and 
pressure control is demonstrated. 

The problems of matching the dynamical performance of the 
temperature following a change in the coal feed and the feed water 
supply are discussed for two practical cases, i.e. for a steam gen- 


The 


corresponding solutions are described and the response charac- 


erator with brown coal furnace and one with coal furnace. 


teristics of pressure and steam through-put during load changes. 
[he calculations were made by simulating the dynamical per- 

formances of both types of boilers on an analog computer. 
From author’s summary 


3781. Nuber, K., Tests on control of steam temperature and 
furnace output (in German), Brennsto/{-Warme-Kra/t 9, 11, 537-540, 
Nov. 1957. 

Tests are described concerning the temperature control of live 
steam in high-pressure superheaters. Surface coolers, injection 
coolers, and regulating passes are compared and analyzed with re- 
gard to their use for control of reheat steam temperature. A test 
is described for controlling steam output by fire change. 

From author’s summary 


3782. Brohm, E., Smoke gas controlling damper plates for the 
temperature control of steam generators (in German), Brennsto/f- 


533-37, 


Warme-Kra/t 9, 11, Nov. 1957. 

Smoke gas controlling damper plates can be used to control the 
temperature of the superheater over an extended load region. De- 
sign and operatigg performance of the controlling damper plates 
are given. From measurements on the control plant are derived its 
transient behavior and the quality of control as influenced by dis- 
turbance quantities. Economical reasons of control technics often 
favor control of steam temperatures by control of smoke gas, e.g. 
controlling reheat steam temperature. 


From author’s summary 


3783. Jose, P. D., The flux through the focal spot of a solar 
19-22, Oct. 1957. 


4 method allowing for the variation in brightness across the 


furnace, ]. Solar Energy Sci. Engng. 1, 4, 
sun’s apparent disk in computing the flux at the focal spot in a 
solar furnace is given. Curves indicate that flux at center of 
local spot may be as much as 20% higher than when a uniform 
sun brightness is assumed 

A. Whillier, South Africa 


3784. Moore, J. G., and St. Amand, P., A guidance system for a 
solar furnace, J. Solar Energy Sci. Engng. 1, 4, 27-29, Oct. 1957. 
System uses single photodetector to control two motors on or- 
thogonal axes of furnace mount. Accuracy 1 minute of arc. 


A. Whillier, South Africa 


3785. Loh, E., Hiester, N. K., and Tietz, T. E., Heat flux 
measurements at the sun image of the California Institute of 
Technology lens-type solar furnace, J. Solar Energy Sci. Engng. 
1, 4, 23-26, Oct. 1957. 
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Careful measurements indicate considerable variation in flux 
density over the half-inch focal spot. The maximum flux density 
was 220 cal/sec/cm?; the average 161. The method of measure- 
ment is described. A. Whillier, South Africa 

3786. Huntley, S. C., Temperature-pressure-time relations in a 
closed cryogenic container, NACA TN 4259, 8 pp. + 9 figs., Feb. 
1958. 

An experimental study with liquid nitrogen in a closed container 
showed that surface temperature controlled the tank pressure and 
verified the existence of temperature gradients that accounted for 
the increase in pressure above that calculated from the average 
liquid temperature. Stirring the liquid to equalize liquid tempera- 
tures caused a pressure reduction to the calculated value. Mixing 
the vapor increased the direct heat flow to the stable liquid layer 
at the surface, which resulted in an increase in pressure. 

From author’s summary 


3787. Heusinkveld, W. A., Measuring temperatures by thermo- 
electrical methods and optical pyrometers (in German), Ingenieur 
69, 45, 109-112, Nov. 1957. 

In this communication the International Temperature Scale is 
briefly summarized. The method of calibrating thermocouples and 
optical pyrometers is described and the obtainable accuracy is in- 
dicated. A method of determining the temperature of an arbitrary 
radiating surface and the suitability of tungsten strip lamps for use 
in comparing the calibrations of optical pyrometers are mentioned. 

From author’s summary 


3788. Roeser, W. F., and Lonberger, S. T., Methods of testing 
thermocouples and thermocouple materials, Nat. Bur. Stands. Circ. 
590, 21 pp., Feb. 1958. 

Various methods used for testing thermocouples and thermo- 
couple materials and the precautions that must be observed in 
The 


methods that have been developed and used at the National Bureau 


order to attain various degrees of accuracy are described. 


of Standards are outlined in detail, and some guidance is given in 
the selection of the method best adapted to a given set of 
conditions. 

Consideration is given primarily to the calibration of platinum 
versus platinum-rhodium, copper-constantan, Chromel-Alumel, and 
iron-constantan thermocouples. 

From authors’ summary 


3789. Smit, J. A., Temperature measurement in furnaces and 
flames (in German), Ingenieur 69, 45, 105-109, Nov. 1957. 

A survey is given of the methods of temperature measurement in 
furnaces and flames (1000-3000 K). After a short remark on the 
corrections needed with the electrical measurement of flame tem- 
peratures, optical methods of temperature measurement are treated 
at some length. Two extreme cases are considered: (1) a furnace 
with a relatively small entrance hole radiating as a black body in 
accordance with Planck’s formula; (2) a weakly absorbing (‘‘opti- 
cally thin’’) flame in which the populations of excited states of 
the atoms and molecules obey Boltzmann’s formula. Some inter- 
mediate cases are mentioned. Finally the position of the ‘‘line- 
reversal’’ principle amidst the other temperature criteria is 


indicated. From author’s summary 


Combustion 


(See also Revs. 3789, 3811) 


3790. Nishiwaki, N., Hirata, M., Haghi, S., and Yamazaki, S., 
On the evaporation, ignition lags and combustion of fuel droplets. 
5th report. On the rates of combustion of single liquid droplets, 
Proc. Sixth Japan nat. Cong. appl. Mech., Univ. of Kyoto, 

Japan, Oct. 1956, 407-410. 


3791. Blackburn, G. F., Bibliography on ignition and spark- 
ignition systems, Nat. Bur. Stands. Circ. 580, 15 pp., Nov. 1956, 


3792. Potter, A. E., Jr., Wong, E. L., and Berlad, A. L., 
Stability of propane-air flames in vortex flow, NACA TN 4210, 
9 pp. + 1 table + 13 figs., Feb. 1958, 

Authors report the characteristics and behavior of propane- 
air flames in a small unconfined vortex jet. By means of a vari- 
able speed rotor in the duct leading to the flow orifice the vortex 
strength was varied independently of mass velocity. This feature 
is new to vortex flame studies. Apparent mean velocity at blowoff 
increased as the 0.73 power of the vortex strength up to maximum 
velocity studied of about 400 cm/sec, At high vortex strengths, 
chilling by induction of ambient air caused incomplete combustion 
with formation even in lean flames of aldehydes, carbon monoxide, 
hydrogen, peroxide, and methanol. Authors argue plausibly that 
stabilization of flame depends upon velocity gradient due to 
reverse flow in vortex core. 

A vortex is an aerodynamic trick by which the flame is fooled at 
a point into ignoring the mean stream velocity. As such it is 
equivalent to other devices for providing reverse-flow velocity 
gradients and recirculation, Single vortex flow of the type 
studied may be less complicated and more controllable than flow 
associated with baffles, cans, and opposed flow jets, Therefore 
its study may elucidate the nature of flame-holding in high-velocity 
streams. Reviewer doubts that it will be developed for practical 
burners. J. B. Fenn, USA 

3793. Ross, P. A., Some observations of flame stabilization in 
sudden expansions, Jet Propulsion 28, 2, 123-24, Feb. 1958. 


3794. Westenberg, A. A., Raezer, S. D., and Fristrom, R. M., 
Interpretation of the sample taken by a probe in a laminar concen- 
tration gradient, Combustion and Flame 1, 4, 467-478, Dec. 1957. 

Paper presents a theoretical analysis of a model corresponding 
to gas sampling probe in the concentration gradient of laminar 
flames. Probe is approximated by a point sink. The calculation 
of two-dimensional flow and concentration fields by relaxation 
techniques is described in detail. The results show that, under 
typical sampling and flame conditions, perturbation of concen- 
tration field by probe is very small. A simple Stefan-tube experi- 
ment is described which confirms that a probe with the entry 
section perpendicular to a concentration gradient samples the 
local concentration rather than the diffusional flux, 

G. K. Adams, England 


3795. Snelleman, W., and Ten Bosch, J. J., Measurement of 
flame temperatures by the spectral reversal method (in German), 
Ingenieur 69, 45, 112-116, Nov. 1957. 

The spectral reversal method for the determination of flame 
temperatures is described and its validity is derived from 
Kirchhoff’s law. The applicability ot the method is discussed 
briefly. Some systematic errors are mentioned, and attention is 
paid to the random error and the factors on which it is dependent. 
Visual and photoelectric measurements are compared. Differences 
between luminous and nonluminous flames and the importance of 
the magnitude of the measuring time are stressed. 

From authors’ summary 


3796. Guman, J., Computation of atmospheric Bunsen burners 
(in Hungarian), Energia Atomtechnika 10, 2/3, 112-120, May/June 
1957. 


3797. Ray, N. K., and Ghosh, B., Studies on combustion of 
pulverized coal. Ill. Stable pulverized coal flames in open air, 
J]. sci. indust. Res., India 16, 11, 501-505, Nov. 1957. 

Small-scale experiments with pulverized-coal flames in open 
air have shown that a minimum burner diameter of 1 cm, oxygen 
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enrichment of the air (60 — 100%), adequate coal concentration, 
and a certain flow rate of dust suspension is required, depending 
upon type of coal and fineness. Various Indian coals (0.8 — 5.0% 
H,O, 9.5 ~ 21.1% ash, 21.4 — 40.3% v.m.) have been tested, 
Reviewer believes that conditions are tuo far from practical 
cases to be of value to burner design and operation. 
W. Gumz, Germany 


3798. Tailby, S$. R., and Berkovitch, |., The effect of sonic 
vibrations on heat transfer from town gas flames, Trans. Inst. 
chem. Engrs. %, 1, 12-28, 1958. 

Sonic vibrations at frequencies of 600 and 1700 cps were ap- 
plied to the gas stream from a town gas burner. A 5-ft heating 
tube, consisting of six 4-in, high calorimeters and three 12-in, 
high calorimeters, surrounded the burner and was used to determine 
heat-transfer rates along the jet. Independent variables included 
sound pressure, gas flow rate, and gas momentum flux. The 
results are given in terms of efficiency or percentage of the heat 
input. Data are given for the effect of these variables on thermal 
efficiency, heat-transfer coefficient, radiation, gas temperature, 
and emissivity, flame length, excess air and convection coef- 
ficient. Sonic vibrations were found to increase heat transfer by 
factors of 2 to 3 in the lower parts of the heating tube. In the 
lower 19 inches of the flame, they increased flame emissivity. In 
general, the flame temperature was reduced and the flame 


shortened, R, G. Nevins, USA 


Acoustics 


Book—3799. Del Grosso, V. A., and Spurlock, E. M., The 
feasibility of using wholly external ultrasonics to measure fluid 
flow within thick-walled metal pipes, Washington, D. C., OTS, 
U. S. Dept. Commerce, Nov. 1957, 42 pp., PB 131079. $1.25. 

Ultrasonic systems for external measurement of pressurized 
liquid within a pipe have been proposed recently by Navy re- 
searchers. Formulations for the flowmeters, which could have 
application in chemical plants and nuclear reactors, are described 
in a report just released to industry through the Office of Tech- 
nical Services, U. S. Department of Commerce. 

The research was undertaken after a literature survey disclosed 
no proven ultrasonic scheme in which the sound energy traverses 
fairly thick metal walls between sound source and receiver and 
the liquid. A flowmeter operating through pipe walls could be used 
where liquid is corrosive or is contained under high pressure or at 
high temperatures, 

The report describes three proposed configurations for the flow- 
meter. A block diagram for the electronics system is suggested, 
along with a scheme to minimize the effect of sound speed on the 
flow indication, A scheme for mechanical construction of two 
configurations is also included. 

From authors’ summary 


3800. Terry, N. B., Rapid measurement of ultrasonic velocity in 
a liquid, Acustica 6, 6, 521-525, 1956. 

A novel method for the determination of ultrasonic velocity in a 
liquid is described. A mask with a known length of aperture 
(measured in the direction of the ultrasonic beam) is placed in the 
path of a beam of parallel white light which traverses the liquid. 
A Debye-Sears diffraction pattern is produced by high frequency 
ultrasonic waves which have been amplitude-modulated at a lower 
frequency. If the central image of the diffraction pattern is 
blocked, and light collected by a lens from the higher-order 
spectra, an alternating light intensity at the modulating frequency 
is obtained which may be measured by a photocell-amplifier com- 
bination. It is shown theoretically that the modulating frequency 
corresponding to a minimum output of the photocell is related 
simply to the ultrasonic velocity, attenuation and length of mask 


aperture, and the expression obtained is confirmed experimentally 
by measurements on heptane. A measurement of ultrasonic ve- 
locity can rapidly be made, therefore, by simply tuning the modula- 
ting frequency to a minimum output from the photocell. 

From author’s summary 


3801. Kamigaki, K., Ultrasonic attenuation in steel and cast 
iron, Sci. Rep. Res. Inst. Tohoku Univ. Japan (A) 9, 1, 48-77, 
Feb. 1957. 


3802. Barone, A., Pisent, G., and Sette, D., Ultrasonic ve- 
locity in supercooled liquids, Acustica 7, 2, 109-112, 1957. 


3803. Skalak, R., and Friedman, M. B., Reflection of an 
acoustic step wave from an elastic cylinder, J. appl. Mech. 25, 

1, 103-108, Mar. 1958. 

Authors investigate the pressure field resulting from the re- 
flection of a step wave from an elastic cylindrical shell submerged 
in an infinite acoustic medium. A model analysis is used to de- 
termine the reflected and diffracted pressure fields at large dis- 
tances from the cylinder. The mode analysis is similar to that 
used by Mindlin, Bleich, and Baron in determining the structural 
response of such a shell. Using integral transforms, a formal 
solution in the form of an inversion integral is obtained for the 
case of an elastic shell. Numerical results are obtained only for 
two cases of rigid shells, (a) a rigid fixed cylinder and (b) a rigid 
neutrally buoyant cylinder which undergoes a translation perpen- 
dicular to the wave front. Inversion integrals are evaluated nu- 
merically and pressures are obtained for modes n = 0 to n= 4. 

The mode analysis exhibits a characteristic lack of convergence 
at early times. A more amenable form of solution is obtained by 
summing the pressures over all the modes by the ‘‘Poisson’’ sum- 
mation formula. From this formulation, a short-time asymptotic 
solution for reflected pressure is obtained. Curves show that the 
reflected pressure pulse is of short duration; for the rigid fixed 
shell, it decreases to about 20% of its initial value in times of the 
order of the transit time of the shock wave across the shell. The 
spacial (r~%4) and directional variation of the initial pressure of 
the reflected pulse at large distances from the shell are also 
given by formula. M. L. Baron, USA 

3804. Fay, R. D., Oppositely directed plane finite waves, J. 
acoust. Soc. Amer. 29, 11, 1200-1203, Nov. 1957. 

The analysis is carried out in terms of particle velocities ex- 
pressed as Mach numbers. In general the pertinent quantities are 
expressed in relation to the infinitesimal values by a power series 
of these Mach numbers in which two powers are retained. To this 
order of approximation, the particle velocity is the vector sum of 
the particle velocities of the isolated component waves and the 
speed of propagation in each direction has an increment propor- 
tional to the vector difference of the particle velocities. 

From author’s summary by J. W. Miles, USA 


3805. Rettinger, M., Noise level reductions of barriers, Noise 
Control 3, 5, 50-52, Sept. 1957. 


3806. Rollin, V. G., Effect of jet temperature on jet-noise 
generation, NACA TN 4217, 6 pp. + 5 figs., Mar. 1958. 

Sound measurements were made on a 9/16-inch-model air jet 
over a range of pressure ratios from 1.3 to 1.9 and jet-air tem- 
peratures from 80 to 1000 F. Results indicated that sound power 
can be adequately predicted by the Lighthill parameter based on 
ambient temperature over the range of temperatures investigated. 

From author’s summary 


3807. Kurbjun, M. C., Noise survey under static conditions of 
a turbine-driven full-scale modified supersonic propeller with an 
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advance ratio of 3.2, NACA TN 4172, 8 pp. + 2 tables + 7 figs., 
Jan. 1958. 

Over-all sound-pressure levels and frequency spectra of the 
noise emitted from a 10-ft-diam, 1700-rpm, three-blade modified 
supersonic propeller mounted on a turbine-powered airplane have 
been measured under static conditions around a circle with a 100- 
ft radius about the propeller hub. The results are compared with 
the results from a supersonic and a conventional subsonic pro- 
peller. The effects of power and rotational speed change on the 
noise levels and spectra are also shown. 

From author’s summary 


3808. Gibson, J. E., The design and application of a simple 
acoustic strain gauge, Civ. Engng. Lond. 52, 618, 1366-1370, 
Dec. 1957. 

Frequency of transverse vibration of a stretched wire is pro- 
portional to the square root of the tension in the wire, on which 
law acoustic strain gages are based. Author refers to various 
types of this very sensitive means of measuring strain, which 
were originated and developed by engineers and physicists in 
many countries, notably in Russia (N. Davidenkow), and in France 
(A. Coyne), and in Germany (Maihak). Important development has 
been conducted at the Building Research Station in England by 
Davey and Jerret, more recently by H. W. Ward for measuring the 
change in the diameter of a tunnel, and by R. J. Mainstone for 
long-term tests on structures. 

Author describes the design and the operation of a simple 
inexpensive portable acoustic gage for measuring static strain by 
using the standard Maihak recording instrument, although any 
other recording instrument can easily be applied. Under normal 
conditions strains of the order 2 x 10~™ may be recorded. This 
gage is remarkably stable and, under normal conditions, tempera- 
ture variation has little effect on its precision; however, if sub- 
jected to rapid temperature fluctuation the gage must be properly 
shielded. Further reference is made to another paper by J. E. 
Gibson and W. M. Jenkins. J. J. Polivka, USA 


3809. Basford, P. R., and Twiss, S. B., Properties of friction 
materials. I. Experiments on variables affecting noise, Trans. 
ASME 80, 2, 402-406, Feb. 1958. 

Measurements of the friction of various brake linings against 
polished iron have been made at speeds so low that surface tem- 
perature (known to be important at higher speeds) could be neg- 
lected. Samples had to be run in thoroughly immediately before 
testing to secure reproducible results. The coefficient of dynamic 
friction was lower than the static coefficient at the lowest speeds, 
increased markedly, and approached a constant value at the 
highest speeds studied (12.5 ipm). Other apparatus was used to 
extend the range to 800 fpm. When the surface temperature was 
held constant, the friction coefficient passed through a broad 
maximum and thereafter decreased slightly as the speed was in- 
creased. The transition from smooth sliding to stick-slip friction 
was studied as a function of speed and load. A critical speed 
was found, above which only smooth sliding was possible, re- 
gardless of load. The time-force traces obtained during stick-slip 
motion supply information about the static coefficient, and also 
the elastic properties of the brake lining. 

From authors’ summary 


3810. Basford, P. R., and Twiss, S. B., Properties of friction 
materials. Il. Theory of vibration in brakes, Trans. ASME 80, 2, 
407-410, Feb. 1958. 

A theory of vibration in brakes is developed, based on the 
statistical nature of friction. The conditions under which an in- 
cipient vibration can develop are shown to be (1), 4 bm > aL? 
where 6 = elastic constant of the lining in shear, m mass per 
unit area, a change in coefficient of friction with speed, and L 


load force per unit area; and also, (2), a< 0. 


Whether noise will result from the vibration depends on how 
close the natural frequency of the lining, (4 bm — a*L*) 4/ (4mm), 
is to a frequency of the drum which can be excited by resonance. 

Observations on the relative noisiness of four kinds of lining 
were correlated with measurements of a and 6, When the linings 
are ranked in order of increasing tendency to noise as predicted 
by the theory, it is found that the order is the same as that ob- 
served in brake tests on road cars. 

From authors’ summary 


Ballistics, Detonics (Explosions) 


3811. Thomas, P. H., On the thermal conduction equation for 
self-heating materials with surface cooling, Trans. Faraday Soc. 
54, 1, 60-65, Jan. 1958. 

If 5 = (O/P E/ART?) exp(— E/RT,), and & = Hr/A, where Q is 
reaction heat, / a constant, r a characteristic vessel dimension, E 
activation energy, A thermal conductivity, R gas constant, T, ambi- 
ent temperature, H surface transfer coefficient, critical condition 
for explosion has form 5 = 5(). Semenoff’s theory corresponds to 
% small, Frank-Kamenetzky’s to % infinite. Author derives 5(&) 
for slab, cylinder and sphere, and shows range of validity of 
limiting theories. Graphs of 5 and center and surface temperatures 
as functions of & are given. S. Paterson, Scotland 

3812. Linder, B., Curtiss, C. F., Hirschfelder, J. O., and 
Cho, C. Y., The structure of a steady-state one-dimensional 
detonation wave supported by a reversible reaction. Pts. I and 
II, Univ. Wis. Nav. Res. Lab. Tech. Rep. (8) WIS-AF-8, 27 pp. + 
5 fig., Nov. 1957, and WIS-AF-8a, 17 pp., Jan. 1958. 

The first paper is a preliminary report of the second one. In the 
second paper the equations of a detonation wave are solved under 
certain simplifying assumptions for a unimolecular reaction, As- 
ymptotic solutions are obtained for the hot boundary. These solu- 
tions are used as initial conditions to integrate the exact differ- 
ential equations numerically. The authors find that a physically 
meaningful solution exists only when the Mach number at the hot 
boundary, computed with the low-frequency sound speed, is unity. 

H. D. Weymann, USA 


3813. Voitsekhovskii, B. V., On spin detonation (in Russian), 
Doklad? Akad. Nauk SSSR (N. S.) 114, 4, 717-720, 1957 (trans- 
lated by M. D. Friedman, Inc., 67 Reservoir St., Needham Heights 
94, Mass. V=125, 5 pp.). 

Author proposes structure of spinning detonation consisting of 
plane shock wave normal to tube axis followed near wall by 
secondary oblique detonation wave propagating tangentially. 
Chapman-Jouguet condition is assumed both for over-all detona- 
tion wave and for secondary wave alone. Spacing of detonation 
spiral is computed for 2CO + O, mixture and found in good agree- 
ment with experiment. 

Reviewer finds it difficult to accept proposed physical model, 
or to understand analysis. The latter seems to contain misprints 
and abounds in unexplained symbols, possibly owing to inade- 
quate translation. G. H. Markstein, USA 

3814. Troshin, Ya. K., and Shchelkin, K. 1., On spin near the 
gas detonation limits (in Russian), Izv. Akad. Nauk SSSR Otd. 
tekh. Nauk no. 8, 142-143, 1957 (translated by M. D. Friedman, 
Inc., 67 Reservoir St., Needham Heights 94, Mass. T-129, 3 pp.). 

Authors report experimental work that shows spinning detonation 
to occur near limits of detonation, whether the limits are approched 
by change of composition, by reduction of pressure or of tube 
diameter. No spin was observed in stoichiometric H, — O, mixture 
at atmospheric pressure in a tube of 20-mm diameter. Spin was 

bserved in the following cases: 20% H, + 80% O,, atmospheric 
ire, 16-mm tube diameter: 88.9% H, + 11.1% O,, atmospheric 





pressure, 17.5-mm tube diameter; stoichiometric H, — O,, 330-mm 
Hg pressure, 4-mm tube diameter; stoichiometric H, — O,, 45-mm 
Hg pressure, 22-mm tube diameter. Results are said to confirm 
theary by K. I. Schhelkin, Dokladi Akad. Nauk SSSR 47, p. 501, 
1945. G. H. Markstein, USA 


Soil Mechanics, Seepage 
(See also Revs. 3483, 3511, 3594, 3595) 


3815. De Josselin De Long, G., Graphical method for the de- 
termination of slipline fields in soil mechanics (in Dutch), Jn 
genieur 69, 29, 61-65, July 1957. 

The present reviewer's graphical analysis of the slipline field 
in the plane plastic flow of a Mises material is extended to the 
slipline field in problems of plane strain ina soil that obeys 
Coulomb’s yield condition. If gravity can be neglected, first slip 
lines of the physical plane are mapped on curves of the stress 
plane that have the second slip direction. A typical curve of this 
set is described by the pole of Mohr’s stress circle when the latter 
rolls without slipping on the lower envelope and simultaneously 
expands so as to remain tangent to the upper envelope of the Mohr 
circles. 

An attempt is made to extend this reviewer's analysis of the ve- 
locity field in a similar manner, but because of an erroneous physi- 
cal interpretation of the coordinates of a generic point on Mohr’s 
strain circle the results obtained in this section seem to be in- 
correct. 

It is shown how the effects of gravity may be taken into account 
by an ingenious extension of the method appropriate for a weight- 


The stress field under a footing is discussed as an 
W. Prager, USA 


less soil. 


example. 


3816. Biot, M. A., and Willis, D. G., The elastic coefficients of 


the theory of consolidation, ASME Summer Conf., Berkeley, Calif., 
Pap. 57=A PM=44, 8 pp. 


The theory of the deformation of a porous elastic solid contain- 


June 1957, 


ing a compressible fluid has been established by Biot. In this 
paper methods of measurement are described for the determination 
of the elastic coefficients of the theory. The physical interpreta- 
tion of the coefficients in various alternate forms is also dis- 
cussed, Any combination of measurements which is sufficient to 
fix the properties of the system may be used to determine the co- 
efficients. For an isotropic system, in which there are four co- 
efficients, the four measurements of shear modulus, jacketed and 
unjacketed compressibility, and coefficient of fluid content, to- 
gether with a measurement of porosity, appear to be the most con- 
venient, The porosity is not required if the variables and coeffi- 
cients are expressed in the proper way. The coefficient of fluid 
content is a measure of the volume of fluid entering the pores of a 
solid sample during an unjacketed compressibility test. The 
stress-strain relations may be expressed in terms of the stresses 
and strains produced during the various measurements, to give four 
expressions relating the measured coefficients to the original co- 
efficients of the consolidation theory. The same method is easily 
extended to cases of anisotropy. The theory is directly applicable 
to linear systems but also may be applied to incremental variations 
in nonlinear systems provided the stresses are defined properly. 
From authors’ summary 


3817. Marchi, E., A criterion for the study of earth levees with 
respect to seepage (in Italian), G. Gen. civ. 95, 6, 426-433, June 
1957, 

Earth levees for variable streams may not be considered im- 
pervious if the duration of high discharges is long enough. Yet 
seepage is not steady because flood stage is essentially varied. 


Thus dimensions of levee depend not only on stages, but on their 


variations with time, Author follows previous treatment by G. 
Supino. In order to derive differential equation of transient seep- 
age through and beneath the levee, author uses Dupuit’s assump- 
tions: homogeneous porous medium and plain vertical flow sec- 
tions. Equation of motion is nonlinear in general. However, for 
very deep pervious stratum beneath the levee, simplified linear 
form may be used and integrated by means of Fourier’s transforms. 
For the sake of simplicity, author represents flood hydrograph by a 
rectangle, which gives a conservative solution with respect to a 
sinusoidal hydrograph. In both cases, solution gives the required 
base length to control water table, at sections located upland of 
levee, below a given elevation. Highest piezometric line may be 
easily obtained, Solution for a flood hydrograph of two different 
duration stages is also presented. Finally, author gives a solu- 
tion, approximated by excess, of the problem of shallow pervious 
stratum (nonlinear equation), Reviewer considers this paper very 


interesting and useful. A. Balloffet, USA 


3818. Korotkin, V. G., Determination of the stresses in a water- 
saturated foundation when loaded with a concentrated force (in 
Russian), Trudi Leningr. politekhn. in-ta no. 178, 294-304, 1955; 
Ref. Zb. Mekb. no. 12, 1956, Rev. 8569. 

Diagrams are given for the determination of the stress compo- 
nents in a water-saturated foundation when it is loaded with a con- 
centrated force built up with the view to establish the ultimate 
stabilized state of the foundation. In addition, diagrams are given 
for determining the value of the function of pressure in the course 
of the period of foundation consolidation, which opens up the pos- 
sibility of determining in the simplest way the variation at the 
time of the stressed condition of the foundation. 

P, L, Ivanov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3819. Barets, J., New theory of calculation of self-bearing 
curvatures (in French), Construction 12, 8, 236-239, Aug. 1957. 


3820. Rizayev, Sh. R., The lateral pressure ratio of soils (in 
Russian), Dokladf Akad Nauk UzSSR no. 4, 31-35, 1955; Ref. Zh. 
Mekb. no. 10, 1956, Rev. 6954. 

The results are communicated of the experimental determination 
of the ratio between lateral pressure o, and vertical pressure o, 
of samples of sandy loess soils with undisturbed and disturbed 
structures, 

These results show that, for different initial conditions of the 
experiment, both linear and nonlinear relationships are obtained 
between a, and a,. In the first approximation, the relationships in 


. k 
question are presented in the form a, = &(a, — R)", where R and k 


are parameters. 
From these data it is concluded that the initial postulates re- 
garding the relationship between lateral and vertical pressures, as 


stated in the theory of limiting equilibrium, do not correspond to 
E, I. Medkov 


Courtesy Referativnyi Zhurnal, USSR 


the facts. 


Translation, courtesy Ministry of Supply, England 


3821. Gaul, 8. 0., Model study of a dynamically, laterally 
loaded pile, Proc. Amer. Soc. civ. Engrs. 84, SM 1 (J. Soil Mech. 
34 pp., Feb. 1958, 

A dimensionally scaled model of a vertical pile in soft soil has 
been dynamically tested, Results indicate that a low frequency 


Engng, Div.), Pap. 1535, 


oscillatory lateral load induces pile bending moments which 
closely correspond to moments caused by the same load applied 
staticallv. Analytical computation of pile moments based on the 
assumption of a soil modulus constant with depth appears to agree 


well with dynamic test results, From author’s summary 
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3822. Swiger, W. F., On the art of designing compressor founda- 
tions, ASME Ann. Meet., New York, N. Y., Dec. 1957, Pap. 57-A- 
67, 5 pp. 


3823. Korotkin, V. G., Application of the theory of elasticity in 
the evaluation of stability of foundations saturated with water (in 
Russian), Trudi Leningr. politekhn. in-ta no. 178, 266-293, 1955; 
Ref. Zb. Mekh. no. 12, 1956, Rev. 8568, 

Results are given for the determination of the outline of the re- 
gion of plastic deformations for rectangular (in plan) flexible 
foundations, loaded with a central force. The investigations were 
carried out by means of imposing a condition of boundary equilib- 
rium on the stressed state, corresponding to the solution of the 
theory of elasticity. The influence of elasticity was also examined 
of the natural weight of the foundation, the coefficient of lateral 
pressure, the sinking of the foundations, the dimensions of the 
foundations, tenacity and consolidation of the soil at the time, on 
the results obtained by the indicated method. 

P. L. Ivanov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3824. Kuvaldin, B. |!., Determination of the parameters of an 
elastic-viscous foundation (in Russian), Nauch. tr. Mosk. leso- 
tekbn, in-ta no. 4, 293-298, 1955; Ref. Zh. Mekb. no. 12, 1956, 
Rev. 8567, 

Information was obtained, by means of the Fogt equation 
o= Cy + Dy, relating to y and the farthest elementary conversions 
on: (1) the conditions required to check the possibility of utilizing 
this equation for determining the deformation of the basis of a rail- 
way track at constant stress ao = o,, and (2) formulas with the help 
of which the parameters C and D can be determined at experimental 
values of the sagging of the track y, obtained not only at constant 
stress 0,, but also when stresses are present, increasing with con- 
stant speed, M. I. Rozovskii 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3825. Aleksandrov, A. Ya., Monakhov, B. F., Klyachko, S. D., 
and Presnikov, V. Ya., Investigation of plane contact problems for 
soils by the method of photoelasticity (in Russian), Trudi Novo- 
stbir, in-ta inzh, zh.-d. transp. no. 11, 89-101, 1955; Ref. Zh. 
Mekh. no. 12, 1956, Rev. 8566, 

The method of photoelasticy was used for determing stresses in 
models of apparatus, in contact with the natural soil, and also 
stresses over the surface of the contact of model and soil. The 
experimental scheme is described and the types of models used. 
Two types of models were in use—simple and compound. To de- 
termine the stressed condition over the whole structure the simple 
models were used, the tests being carried out with due regard to 
the elastic similarity in relation to nature. 

For the investigation of the distribution of the stresses over the 
surface of the contact of model and soil, authors recommend the 
use of the compound models, built up from separate segments, 
forming an external! outline of the model, and fastened to the elas- 
tic members made of optically active material. An investigation of 
the work done by the sheet-piling was carried out with the help of 
the simple model and of the work of the foundation and supporting 
wall by means of the compound models. 

V. P. Netrebko 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


Micromeritics 
(See also Revs. 3438, 3439, 3594, 3595, 3720, 3816, 3817) 


Book—3826. Loeb, L. B., Static electrification, Berlin, 
Springer-Verlag, 1958, 240 pp. + 63 figs. 


Chapter III discusses the electrification by spraying and bub- 
bling of liquids with the generation of potential across liquid-gas 
and liquid-liquid surfaces. Then follows discussion of cataphore- 
sis of gas bubbles, with the formation of electrical double layer at 
liquid-gas interfaces. The recently discovered spray electrifica- 
tion phenomenon on the positive charge carried aloft on spray from 
sea water bubbles caused by breaking waves is discussed, with its 
meteorological implications involving coastal haze. The studies 
of DODD on symmetrical charging of sprayed liquid droplets is 
presented, and the importance on the falsification of data on spray 
charging mechanisms is discussed. 

K. J. DeJuhasz, Germany 


3827. Ingebo, R. D., Drop-size distributions for impinging-jet 
breakup in airstreams simulating the velocity conditions in rocket 
combustors, NACA TN 4222, 8 pp. + 1 table + 8 figs., Mar. 1958. 

Data obtained with a high-speed camera on heptane sprays pro- 
duced by pairs of impinging jets in airstreams over ranges of 
orifice diameter D,, liquid-jet velocity V ,, and velocity difference 


between the airstream and the liquid jet \V were analyzed by 
using the Nukiyama-Tanasawa expression 


dR/dD = (3.915/D,,)° (D*/120) exp (—3.915 D/Dy9) 


where R is the volume fraction of drops having diameters D, and 
D,, is the volume-number-mean drop diameter. A range of orifice 
diameters (D. = 0.029, 0.060, and 0.089 in.), liquid-jet velocities 
(V, = 30, 65, and 100 fps), and velocity differences between the 
airstream and the liquid jets (AV = 0 to 235 fps) gave maximum 
observed drop diameters ranging from 180 to 1160 microns. Values 
of D,, varied from 68 to 347 microns, andthe following empirical 
expression was derived 


D ,/Dy = 2.64 VD ,V, + 0.97 DAV 


where diameters are expressed in inches and velocities in fps. 
Test equipment and the nozzles used are described and illus- 
trated; sample spray photos shown. Results are represented in 
log-probability, in Rosin-Rammler, and in Nukiyama-Tanasawa 
charts. K. J. DeJuhasz, Germany 
3828. Schreiner, K., Design of spray nozzles (in German), 
VFDB-Zeitschrift 6, 3, 128-133 + 13 figs. + 2 ref., Aug. 1957. 
Survey of influencing factors for atomizing nozzles, such as jet 
diameter, velocity, turbulence, surface tension, compressibility, 
and direction of flow. Each of these factors are critically ex- 
amined from the point of view of improving the atomization, and as 
to their incorporation into the design of multipurpose nozzles. 
Drawings are shown of a multiorifice nozzle, an air-atomizing 
nozzle, annular slit nozzle, impinging nozzle, swirl nozzle, and 
several variable nozzles which can be switched over from one 
type of jet ro another. K. J. DeJuhasz, Germany 
3829. Bagrinovskii, A. D., Differential equation for the motion 
of a dust particle suspended in the atmosphere under the action of 
standing sound waves (in Russian), Trudi. in-ta gorn. dela Akad. 
Nauk SSSR 2, 157-159, 1955; Ref. Zh. Mekh. no. 10, 1956, Rev. 
6747. 

A differential equation is derived for the motion of a dust parti- 
cle suspended in the air under the action of standing sound waves. 
The equation is obtained on the assumption that the resistance 
of the medium is proportional to the square of the relative velocity 
of the dust particle. An approximate integration of the equation is 

performed for the case of a simpler relationship; it is assumed 
that the force of resistance of the medium is proportional to the 
first power of the velocity of the air relative to the dust particle. 
Analysis of the solution enables the author to draw a conclusion 
regarding the concentration of dust in the nodes of the standing 
sound waves. S. S. Voit 
Courtesy Referativnyt Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 





3830. Chernov, A. P., Movement of small, land particles in a 
free airstream (in Russian), Dokladi Akad Nauk SSSR (N. S.) 105, 
6, 1170-1173, 1955; Ref. Zh. Mekh. No. 12, 1956, Rev. 8395. 

An experimental investigation was made of the velocity of small 
hard particles moving in a free dust-laden airstream. A study was 
made of the free dust-containing stream issuing from a round hori- 
zontal pipe, 2.5m long and 25-mm diameter. The particles dis- 
persed in the pipe almost at the same speed as that of the air 
issuing from the pipe. 

For the determination of velocities a method was adopted based 
on the photographing of the particles illuminated stroboscopically 
by means of a plane pencil of light rays. Velocities were deter- 
mined by the length of the trajectory of individual particles on the 
photographs. The velocity of the stream was measured by means 
of a fully pressurized tube. The experiments were made with sand 
(s.g. 2.7) of various particle sizes from 60 to 450, corundum 
powder (s.g. 4) and boric acid (s.g. 1.4), with the stream velocity 
between 17 to 37 m/sec. Experiments showed that at the tube out- 
let the velocity of the particles was 20-25% less than the velocity 
of the stream. Ina free stream the velocity of the stream falls 
markedly less sharply than the velocity of the particles. The dif- 
ference in velocity increases with the increase in density and size 
of the particles. The coefficients of resistance of the particles 
were computed; they were found to be proportional to the value of 
the coefficients of resistance for a sphere. For quartz and corun- 
dum the coefficient of resistance is 1.25 larger than the coefficient 
of resistance for a sphere. It was noted that in the experiments 
of G. N. Khudyakov and Z. F. Chukhanov [Dokladi Akad. Nauk 
SSSR 73, no. 4, 1951], carried out in a vertical pipe, significantly 
lower values were obtained for the coefficients of resistance of 
the particles. 

A comparison of the velocities of the particles and of the air 
showed that their relation changes only slightly with the cross 
section of the stream. This makes it possible to insert a correc- 
tion in the formula of G. N. Abramovich, on the inequality of 
velocities of particles and stream, for the calculation of the 
change in the axial velocity of the dust-laden stream. Calcula- 
tions showed that, in concentrations of dust of the order 1 kg/1 
kg.and less, the hard phase does not practically influence the law 
for the movement of a gaseous stream. E. M. Minskii 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3831. Goetz, A., An instrument for the quantitative separation 
and size-classification of airborne particulate matter down to 0.2 
micron (in Italian) Geo/is. pure e appl. 36, 49-69, 1957. 

The separation of the fine constituents from a polydisperse sys- 
tem may cause a change in the constitution of these constituents. 
Therefore investigations regarding the structure and behavior of 
suspensions having predominantly fine constituents require separa- 
tion methods which do not affect the physical and chemical! char- 
acteristics of the suspended particles. According to author this 
requirement is satisfied by centrifugal separation. High centrifu- 
gal accelerations permit the separation of particles down to about 
2 microns (at density = 1.0) but they fail below this particle size, 
owing to the smallness of the impulse of these small particle, ow- 
ing to their small mass, which prevents them from penetrating the 
boundary layer adhering to the channel wall. This difficulty is 
removed by giving the helical channels, through which the air 
stream flows, a rotation in the same sense as the air flow. There- 
by high centrifugal accelerations can be attained even at laminar 
flow conditions, and the radial movement of the particles is facili- 
tated. The factors determining the particle path are: radius and 
angular velocity of the helical channel, radial width of the channel, 
and relative velocity between air and channel. If the channel walls 
are built removable then the separated aerosol can be collected. 
Author discusses relation between design data of instrument and 
its performance characteristics, and gives detailed description of 


the first experimental unit. Examples of five monodisperse aero- 
sols, ranging between 1.19 and 0.19 micron, are given. 
K. J. DeJuhasz, Germany 


Book—3832. Gaudin, A. M., Flotation, 2nd ed., New York, 
McGraw-Hill Book Co. (Metallurgy and Metallurgical Engineering 
Series), 1957, x + 573 pp. $12.50. 

In the preface to the first edition author wrote: ‘‘Twenty-five 
years ago the possibility of concentrating ores by flotation was re- 
garded as remote. Today it is universally practiced, and its field 
of application is being extended daily.’’ The aim of the book then 
was to prepare a manual giving a technological record of the art, 
thereby stressing its scientific background. Indeed, the author 
succeeded in producing a nearly complete survey of the scientific 
principles. 

In the quarter century since the publication of the first edition 
many changes have come to the techniques of flotation, while the 
scientific knowledge of the processes involved has also grown 
considerably. 

The present, second, edition is a completely rewritten, new 
book on the subject, going still more deeper into the scientific as- 
pects. To keep the size of the book within the same limits the 
treatment is somewhat more condensed and the author had to re- 
duce the description of machinery and technical lay-out and the 
economics of flotation processes. This reduction however is not 


felt as an inconvenient shortcoming of the present edition. 
Flotation, nowadays usually froth flotation, is a process for 

separating various species of fine, solid particles suspended in 

water, and based on the adherence of some species of particles 

to gas bubbles produced in the water and to the adherence of other, 

different, species to the water phase. This froth flotation is a 

very complex process, involving physicochemical, electrical, as 


well as fluid mechanical, aspects. The present book on the funda- 
mentals of flotation therefore devotes a large part of its contents 
to the physics and chemistry of surfaces and interfaces, and the 
various chemical agents effecting flotation processes. 

The book contains nineteen chapters. After a historical survey 
in the first chapter and a description of properties of gaseous, 
liquid, and solid phases in chap. 2, the physics and chemistry of 
interfaces are considered extensively in chaps. 3 to 7 incl. Chap- 
ters 8 to 10, incl., deal with flotation agents, so-called collectors, 
and with the mechanism of collection. Fluid dynamical considera- 
tions are given in chap. 11 in the discussion of froths and the ad- 
hesion of solids to gas bubbles. Then comes a chapter on the 
kinetics of the separation steps, and one on the effect of poly- 
phase and nonuniform particles. 

A short chapter gives the reader an impression of the equipment 
and machinery used in a flotation plant. 

Finally, in the remaining chaps. 15 through 19, special materials 
such as sulfide ores, ores of oxygen minerals, salines, nonpolar 
minerals, etc., are considered. 

The text is in general very clearly written. Author keeps to the 
main lines, without dispersing the reader’s attention by many de- 
tails or by going deeper into a matter than is necessary to give the 
reader a clear picture of the process considered. Of course, this 
involves the risk of being not complete. As an example reviewer 
wants to mention the treatment of gas-bubble-particle encounter, 
in chap. 11, on the mechanics by which adhesion is realized. Here 
the reader is given a good idea of the factors, but not all, affecting 
bubble-particle encounter. For instance, inertia effects which may 
become important have not been considered. 

However, reviewer considers this carefully written and highly 
valuable book a masterly introduction into the knowledge of flota- 
tion. The publication of the book is excellent, the printing very 
clear. J. O. Hinze, Holland 

3833. Zrelov, N. P., Generalized formula for the sedimentation 
speed of particles in tranquil liquid (in Russian), Trud? gidravi. 
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labor. Vses. n.-i. in-ta vodosnab., kanaliz., gidrotekhn. sooruzh. 
i inzh. gidroreol. no. 4, 119-163, 1955; Ref. Zb. Mekb. no. 10, 
1956, Rev. 6745. 

Author starts from the well-known formula (derived by the method 
of the theory of dimensions) of resistance to motion of geometri- 
cally similar bodies (in particular of spherical or nearly spherical 
form) in an liquid of infinite extent at rest 


2 
We= F(R) 


p 
(4 viscosity, p density of the liquid, R Reynolds number) and con- 


siders it possible to take the unknown function F(R) in the form 


F(R) = a(n)R” 


where the index n and the coefficient a (dependent on n), vary in 
dependence on the R number within the limits of n = 1 (laminar 
flow) and n = 2 (turbulent flow). 

It should be noted that a single-term relationship has certain 
practical advantages, but as regards accuracy and general appli- 
cation however is inferior to two-term formulas; for example, the 
Rabi formula. 

The results of observations made by the author on various types 
of flow about spheres are given; six types of flow were determined: 
two limiting types and four intermediate types. 

M. A. Velikanov 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3834, Klyachko, V. A., and Pavlov, G. D., Calculation of radial 
settling basins (in Russian), Vodosnabzhenie i san. tekhnike no. 
4, 15-17, 1955; Ref. Zh. Mekb. no. 10, 1956, Rev. 6749. 

Authors note that the methods for calculating radial settling 
basins which are adopted in the practice of design disregard vari- 
ations in the suspending component of the velocity of motion of 
the water in a settling basin during the motion of the water from 
the centre to the periphery. On the basis of the results of the in- 
vestigations of the work of the radial settling basin of the 
Zakavkaz metallurgical works (performed by the ‘'VODGEO’’ insti- 
tute laboratory for improving the quality of water), authors suggest 
introducing certain improvements in the method of calculating 

Kh. A. Navoyan 
Courtesy Referativnyi Zhurnal, USSR 


radial settling basins. 


Translation, courtesy Ministry of Supply, England 


3835. Kucherenko, E. G., Special solution of the problem of the 
movement of subterranean waters (in Russian), Uchen. Zap. 
Tomskogo un-ta no. 25, 113-114, 1955; Ref. Zh. Mekh. no. 1, 1957, 
Rev. 755. 

An accurate solution (with the completion of the problem of a 
nonlinear boundary condition on a free surface) is adduced for a 
problem, earlier examined and approximately solved for one particu- 
lar case in the work of L. A. Galin [see Prikl. Mat. Mekh. 15, 16, 
644--678, 1951.] V. A. Karpyev 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3836. Salekhov, G. S., Direct and reverse problems in the pro- 
gression of a water-petroleum contact (in Russian), Izv. Kazan. 
fil. Akad. Nauk SSSR, Ser. fiz.-matem. i tekhn. nauk no. 5, 3-15, 
1954; Ref. Zh. Mekh. no. 1, 1957, Rev. 760. 

The problems of plane filtration of progression of a water- 
petroleum contact through a porous medium are divided by the 
The 
subject of the direct problem appears to be the determination of 


author, on his own classification, into direct and reverse. 


the principle of progression of a water-petroleum contact by the 
given pressure or output in the operational and delivery galleries 
as functions of the coordinates and time. The arrangement of the 


reverse problem consists in assigning the principle of progression 


of the water-petroleum contact and pressure or output either to the 
operational gallery or to the delivery gallery and searching for the 
missing outputs and pressures (which emerge as functions of the 
coordinates and time). The reverse problem is formulated in the 
same way, and, in the case where, instead of the operational and 
delivery galleries, an examination is made of systems of opera- 
tional and delivery interstices as a system of springs and dis- 
charges, or even as a system of interstices with finite radii, it is 
shown in which instances in such an arrangement a mathematically 
accurate solution is possible. The direct problem is solved in re- 
gard to the linear and radial progression of a water-petroleum con- 
tact in strata with unstable pressure and permeability and one 
specific reverse problem for a radial-circular progression of a 
water-petroleum contact. In the introduction a short review is 
given of the works dedicated to the solution of direct problems on 
the movement of the contour of petroliferous strata. 
G. N. Pykhteev 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3837. Roshchupkin, D. V., The problem of suction of sand by a 
suction nozzle (in Russian), Zh.-d. str-vo no. 1, 24-26, 1955; Re/. 
Zh. Mekh. no. 10, 1956, Rev. 6751. 

A short description of a test on the suction of soil of various 
sizes into a vertical pipe of 50-mm diameter with sharp edges. 
The suction process was filmed by a cine-camera having a fre- 
quency of 500 frames a second. Treatment of the frames made it 
possible to construct the trajectory of motion of the particles of 
soil and to determine the presence of a vortex in the region be- 
tween the sucking orifice and the surface of the soil. 

From conditions of equilibrium of the particles of soil on the 
slope washed by water of the funnel, along with the results of 
tests, an expression was obtained for the eroding velocity recom- 
mended by the author for calculations of the suction. 

M. A. Dement’ev 
Courtesy Referativnyi Zhurnal, USSR 


Translation, courtesy Ministry of Supply, England 


Geophysics, Meteorology, Oceanography 
(See also Revs. 3530, 3636, 3639, 3670, 3682, 3829) 


3838. Haubrich, R. A., Rose, J. C., and Woollard, G. P., A 
method for the measurement of absolute gravity, Trans. Amer. 
geophys. Un. 39, 1, 27-34, Feb. 1958. 

The greatest difficulty in measurements of absolute gravity with 
either pendulums or falling bodies is the distance determination. 
Authors propose to avoid the distance measurement in a falling- 
body experiment by determining g in terms of c, the velocity of 
light. 
falling ball. 


A pulse of light is directed up toward and reflected from a 
The reflected light pulse, upon being detected by a 
photomultiplier, initiates a new pulse. A pulse recycle oscillator 
is thus set up whose frequency is a function of the position of the 
ball. 


tervals, g may be determined in units of c independent of the time 


By measuring the frequency for three successive time in- 


and position at the release of the ball. 


From authors’ summary 


3839. Medvedev, S. V., Oscillations of a vertical system during 
horizontal seismic disturbances (in Russian), Trudi Geofiz. in-ta 
Akad. Nauk SSSR no. 36, (163), 62-69, 1956; Re/. Zh. Mekh. no. 1 
1957, Rev. 989. 


The specialties of the oscillating apparatus are described, 


viewed as a vertical cantilever system. For qualitative evaluation 
of earthquake phenomena it is proposed with the apparatus to 
make use of the spectrum of the disturbance. 

Courtesy Referativnyi Zhurnal, USSR 


Translation, courtesy Ministry of Supply, England 
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3840. Lauwerier, H. A., Exponential windfields, Mathematisch 
Centrum, Rep. TW 42, 9 pp. + 4 graphs, Sept. 1957. 

Author seems to express the actual wind fields, especially those 
of the historical storm of February 1953 which caused the flood 
lisaster in Southern Holland, in the forms of exponential functions 
with respect to time. Although this expansion into the exponential 
functions may be useful for the solution of hydrodynamical equa- 
tions applying Laplace transformation, reviewer believes that it is 
quite dangerous, and even in vain, for this expression does not 
converge and extends to infinity as the time increases slightly. 

H. Arakawa, Japan 


3841. Masuda, Y., On a method for solving the balance equa- 
tion in typhoon region, Pap. Meteor. Geophys. 8, 1, 55-64, Apr. 
1957. 

Author presents ingenious method to separate typhoon rotational 
field from translational motion. Using relaxation method on stream 
functions for field of motion, 12-hr forecast of movement of west 
Pacific hurricane (Harriet-1956) is made with fair success. 
Mathematical preliminaries are given in some detail, but final 
steps in solution of particular problem are barely outlined. 

R. C. Staley, USA 


3842. Arakawa, A., On the maintenance of zonal mean flow, 
Pap. Meteor. Geophys. 8, 1, 39-54, Apr. 1957. 

Author, using equations of motion, continuity and energy, de- 
rives relations from which the sign (hence direction) of vertical 
and horizontal eddy transport of heat and momentum over a hemi- 
sphere of the earth can be determined. From Mintz’s charts of 
poleward flux of angular momentum and sensible heat Arakawa de- 
luces the latitudinal and vertical distribution of the vertical 
eddy flux of angular momentum and sensible heat. He points out 
that downward angular momentum transport by frictional effects is 


larger than previously thought. R. C. Staley, USA 


3843. Kubota, S., Technical improvements of Kubota- 
Kurihara’s method of integration of the vorticity equation, Pap. 
Meteor. Geophys. 8, 1, 65-80, Apr. 1957. 

Paper is extention of earlier work (1956) on use of one- 
limensional Fourier series (using relaxation techniques) as a 
means of integrating vorticity equation for numerical forecasting 
of atmospheric motion. Author suggests enlargement of forecast 
area to include entire hemisphere and use of wave number 12. 
Mathematical methods are outlined, but no test made on actual 


forecasts. R. C. Sealey, USA 


3844. Bullen, N. |., Atmospheric turbulence in relation to air- 
craft, 9th Congrés International de Mécanique Appliquée, Univ. 
Bruxelles, 1957; 3, 306-369. 

The loads on an aircraft structure imposed by atmospheric gusts 
make a serious contribution to fatigue, and it is necessary to find 
the number and magnitude of gusts likely to be encountered. In 
assessing the safe life, it is also important to know how far con- 
ditions experienced over periods of time are likely to vary from 
aircraft to aircraft. 

The scatter of the counts obtained from counting accelerometer 
records is found to be greater than would result if the gusts oc- 
curred at random; this is the result of the tendency of gusts to oc- 
cur in groups. For a particular aircraft the distribution of the 
counts at different altitudes and levels of acceleration is ex- 
amined, and the sampling errors, together with values of a param- 
eter depending on the degree of clustering, are determined. 

From author’s summary 


Lubrication; Bearings; Wear 


3845. Sternlight, B., and Elwell, R. C., Theoretical and experi- 
mental analysis of hydrodynamic gas-lubricated journal bearings, 
ASME Trans, 80, 4, 865-878, May 1958. 

Authors present a theoretical and experimental analysis of finite 
width, hydrodynamic, gas-lubricated journal bearings. Solution of 
compressible Navier-Stokes equations was obtained using an I.B.M. 
650 digital computer. Assumptions included constant viscosity, 
and an isentropic pressure-density relation, Computer program out- 
puts include pressure distribution, load, and journal attitude. 
Comparisons with experimental data obtained at 4000 rpm for 2- 
and 2.5-in, diameter air bearings having a length-to-diameter ratio 
of 1.5 indicated generally good agreement. Differences, particu- 
larly above eccentricity ratios of 0.7, were attributed to analysis 
assumptions, measurement errors, particularly of film thickness 
and attitude, misalignment, and manufacturing tolerances. 

Reviewer believes this generally excellent analysis would have 
been significantly enhanced if it had been extended to include 
friction and air flow comparisons. 

H, E, Brandmaier, USA 


3846. Pinkus, 0., Solution of Reynolds’ equation for finite 
journal bearings, ASME Trans. 80, 4, 858-864, May 1958. 

Using a digital computer author solves Reynolds equation for 
finite width partial bearings having 75 and 100 degree arcs. As- 
sumptions include constant lubricant viscosity and a load vector 
symmetrical with respect to bearing boundaries. Equations and 
graphs are presented for determining attitude angle, Sommerfeld 
number, oil flow, power loss, and temperature rise in terms of 
eccentricity ratio for length-to-diameter ratios of 1/4, 1/2, 1, and 
1-1/2, 

The basic results are used to determine the performance of 3- 
and 4-groove full bearings consisting of 100 and 75 degree arcs, 
respectively. 

Existing solutions for 75, 100, 120, 150, 180, and 360 degree 
bearings, obtained by the author and other investigators, are also 
tabulated. Thus using information contained in this paper it is 
possible to compute complete performance for any bearing arc 
H, E, Brandmaier, USA 


greater than 75 degrees. 


3847, Shawki, G. S. A., Journal bearing performance for com- 
binations of steady fundamental and harmonic components of load, 
Instn. mech.'Engrs., Prepr., 11 pp., 1958, 

Author studies experimental performance of joumal bearings 
under a load consisting of a steady component plus a sinusoidal 
component, plus a harmonic of the sinusoidal load. Fora zero 
harmonic component, author’s results verify that a ratio of sinus- 
oidal to journal rotational frequencies of slightly less than 0.5 
gives rise to critical changes in performance. Addition of har- 
monic component changes performance characteristics depending 
on its relative amplitude, Results are explained in the light of 


theory of vibrations. W. J. Anderson, USA 


3848, Floberg, L., The infinite journal bearing considering 
vaporization, Rep. 2 (in English), Trans. Chalmers Univ. Tech- 
nol. no. 189, 81 pp. + 79 figs. + 10 ref,, 1957. 


For an infinite 360° journal bearing, using Sommerfeld’s theory, 


one obtains a pressure distribution which is antisymmetrical with 
respect to the angle of minimum film thickness and which pos- 
sesses, at the angle of the oil groove, a pressure value which 
equals the oil-inlet pressure. In fact, such a pressure distribution 
appears in a bearing if all pressures of the distribution exceed the 
vapor pressure p,, of the oil. If this is not the case Sommer- 
feld’s calculation is no longer valid because then the solution of 
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Reynolds equation must satisfy other boundary conditions taking 
note that the lubricant evaporates partially in a certain region, 
Thus in the vapor region, pressure is constant and equals p,,)- 
Further transition to this region takes place at an angle (*, at 
which the pressure curve runs into the value Pn with vanishing 
pressure derivative dp/d Pp, for, based on the continuity condition, 
the pressure curve must show no break. Based on these boundary 
conditions, pressure distribution and load capacity can be calcu- 
lated from Reynolds equation, if eccentricity « and the position of 
the oil groove is given. Further, likewise shear stress in the 
vaporless region can be found. In order to determine friction 
torque and power loss it is necessary to know shear stress also 
in the vapor region, to which following consideration leads, Be- 
cause dp/d ~ equals zero in the vapor region, a linear velocity 
distribution appears everywhere in this region. Therefore on the 
strength of continuity, oil flows only over parts of the width. The 
width of the single oil stripes decreases with increasing thickness 
of the gap. For the calculation of the mean shear stress, only fric- 
tion in these stripes needs to be considered. 

Author compares the results of the theoretical calculation with 
experiments and states a good agreement. The condition of two- 
dimensional flow supposed in the theory is realized thereby, 
namely that side leakage is prevented by tight side packings. 

Then author deals with an infinite 360° bearing with two oil 
grooves. Here the circumference must be split into four instead of 
three regions, which are bordered by the positions of the grooves, 
and the beginning and the end of the vapor region. 

Finally, author treats the infinite 180° bearing with minimum 
film thickness at the trailing edge and the case of an infinite 
partial bearing with oil inlet 90° before the load line, which was 
analized by Vogelpohl. In the latter case the oil film ends where 
p and dp/d equals zero. Rost, Germany 

3849, lida, S,, On the eccentric rotation of a circular cylinder 
in fluid contained in a circular cylindrical vessel, Proc. Sixth 
Japan nat. Congr. appl. Mech., Univ. of Kyoto, Japan, Oct. 1956, 
299-302, 

Author derives equation of motion, boundary conditions, and 
transformation equation which reduces problem to one of concentric 
cylinders, Approximate solution to problem is then derived which 
permits determination of streamlines. 

Comparison of derived solution with experiments in which 
streamlines are traced out with aluminized powder is given. 
Satisfactory agreement is shown; from results, pressure distribu- 
tions, forces, and effective moment of inertia of inner cylinder can 
be deduced. Results have application to various hydraulic ma- 
chines. B, W, Augenstein, USA 

3850. Morris, J., The impact of bearing clearances on shaft 
stability, Aircr. Engng. 29, 346, 382-383, Dec. 1957, 

It is shown that the clearances between the journals of a shaft 
and the bearings in which it runs may give rise to a species of un- 
balance and that unless this unbalance is corrected by a counter 
unbalance in the shaft or loads carried by it, steady motion is im- 
possible in certain ranges of speed. The treatment presented is 
concerned with conditions for steady circular motion rather than 


with transient disturbances. From author’s summary 


Marine Engineering Problems 


(See also Rev. 3635) 


3851. Landweber, L., and de Macagno, M. C., Added mass of 
two-dimensional forms oscillating in a free surface, J. Ship Res. 
1, 3, 20-30, Nov. 1957. 


Author determines the ‘tadded’’ mass both for vertical and hori- 
zontal oscillations of a ship-like two-dimensional form in a fluid 
with a free surface. The calculation is made using the method of 
conformal transformation. The general results are applied to 
forms with semicircular and semi-elliptical sections and also to 
the well-known Lewis forms. 

M. Strscheletzky, Germany 


3852. Kaplan, P., Application of slender-body theory to forces 
acting on submerged bodies and surface ships in regular waves, J. 
Ship Res. 1, 3, 40-49, Nov. 1957. 

Slender-body theory is reviewed and its applicability to motion 
of ships is demonstrated. Basic equations are derived for use in 
this paper but these could be used in analysis of other types of 
ship motion. Author considers cases of motion perpendicular to 
wave crests and derives general equations for vertical force and 
pitching moment. Application of same technique results in evalua- 
tion of the dynamic forces and moments resulting from heaving and 
pitching motions of a surface ship. Corrections are shown to be 
necessary to the results of previous works by other authors. 
Agreement is shown with other specialized calculations. An out- 
line of a rational theory for surface ships is included which com- 
bines the slender-body theory with the linearized free-surface 
theory. W. D. Baines, Canada 

3853. Radosavijevic, L. B., On the Smith effect, Inter. Ship- 
bldg. Prog. 4, 37, 478-490, Sept. 1957. 

Paper considers the motion of a ship in a seaway, accounting 
for the difference between the hydrodynamic distribution of buoy- 
ancy and the distribution according to trochoidal wave theory 
(Smith effect). It is found that, for waves whose length is com- 
parable to the length of the ship, consideration of the Smith effect 
can decrease heaving amplitudes by as much as 50% and pitching 
amplitudes by as much as 30%. Useful charts for determining the 
magnitude of the Smith effect are included. 


H. N. Abramson, USA 


3854. Breslin, J. P., A simplified theory for the thrust deduc- 
tion force on a body of revolution, Proc. Fifth Midwest. Conf. 
Fluid Mech., Univ. of Mich., Apr. 1957, 337-350. 

Author shows that the axial suction force (thrust deduction) pro- 
duced by a multibladed, lightly loaded propeller on a body of revo- 
lution, deeply submerged, can be found by the use of Legally’s 
theorem and linearized boundary conditions. Sample application is 
shown for a propeller astern of a mode! of the airship AKRON as 
well as for a propeller at various distances abaft the stern of an 
ellipse of revolution. 

Results of author’s applications show that the thrust deduction 
force depends, to the first order, on the slope and curvature of the 
sectional areas curve at the stern as well as on propeller diameter 
to body diameter ratio and on the axial clearance. Simple results 
for the ellipse of revolution show that an increased clearance of 
one-third of the propeller diameter is required in order to reduce 
the thrust deduction to one-half the value that it has when the 
propeller is directly astern the body. 

Utility of author’s approach lies primarily in the fact that his 
results are simply interpretable in terms of physical parameters. 
Considerable sacrifice in precision, however, appears to have re- 


sulted in order to achieve this conceptual gain. 
P. Mandel, USA 


3855. Znamenskii, A. B., Approximate investigation of the di- 
agram of static resistance of vessels (in Russian), Trudi Vses. 
nauch, inzh.-tekhn. o-va sudostr. 6, 2, 98-109, 1955; Re/. Zh. 
Mekh, no. 10, 1956, Rev. 6663. 

Approximate expressions are given for the stability term for the 
shape of a ship in relation to the main dimensions and basic char- 





acteristics of the shape of the hull. These expressions were ob- 
tained on the basis of the approximate formula of V. G. Vlasov for 
the stability term and of the use of parabolic approximation of ship 

contours. The formulas make it possible to determine the varia- 
tion in the stability diagram with variation of the main dimensions 

and of the form of contours of the projected ship. The results of 
calculations of the resistance of vessels by accurate and approxi- 

mate methods agree well with one another. 

A. A. Kostyukov 

Courtesy Referativnyt Zhurnal, USSR 

Translation, courtesy Ministry of Supply, England 


3856. Fedyaevskii, K. K., Application of the circulation- 
breakway theory of a short rectangular wing for calculation of the 
hydrodynamic characteristics of ship rudders (in Russian), Trudi 
Leningr. korablestroit. in-ta no. 14, 1954; Ref. Zb. Mekh. no. 10, 
1956, Rev. 6673. 

It is suggested that an approximation theory should be used for 
the calculation of short rudders. According to this the effective 
forces are composed of forces of a circulation nature and forces 
occurring during breakaway flow about a wing, moving normally to 
its surface. 

Formulas are given for determining the effective forces and 
moments. Comparison of the calculation and experiment shows 
satisfactory agreement. L. A. Epshtein 

Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


3857. “Sobolev, G. V., Stability of a ship on course (in Russian), 
Trudt Tsentr. n.-i. in-ta mor. flota 1, 1, 109-118, 1955; Ref. Zh. 
Mekh. no. 10, 1956, Rev. 6665. 

Exposition of the results of certain experimental investigations 
on the basis of which an appraisal is made of the area of stabili- 
zers (rudders and sternpost blocks) which give the vessel its 
dynamic stability according to the angle of drift and the angular 

S. V. Zhak 
Courtesy Referativnyi Zhurnal, USSR 
Translation, courtesy Ministry of Supply, England 


velocity. 


3858. Miroshnichenko, |. P., Towing appliance of a new type 
with automatic reduction of the over-weight point of the tow hook 
at the transition of the tow rope from the center line of the tug to 
the side (in Russian), Trudi Tsentr. n.-i. in-ta. mor. flota 1, 1, 
131-154, 1955; Ref. Zh. Mekh. no. 10, 1956, Rev. 6672. 

Suggestion of a new type of towing device which makes it pos- 
sible to regulate the distance between the point of suspension of 
the hook and the center of gravity of the tug in relation to the 
position of the tow-rope. A photograph of the model, a schematic 
drawing, and description of the appliance are given. 

E. V. Sukacheva 
Courtesy Referaitvnyi Zhurnal, USSR 


Translation, courtesy Ministry of Supply, England 


Letters to the Editor 


3859. Re: AMR 11, Rev. 1537 (May 1958) and AMR 11, Rev. 2035 


(June 1958): Volume number for the Proc. Soc. exp. Stress. Anal. 


should read 15 instead of 25. The editors regret this error. 


3860. Re: AMR 10, Rev. 3969(December 1957): Yu, Y.-Y., 
Rational analysis of heat-exchanger tube-sheet stresses. 
Author has stated that his equations (2) are meant to apply to a 
hinged edge. Reviewer agrees with the author. 
A. G. Holms 
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